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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To obtain the transmission reception system sending lots of 
information at the same frequency band by solving it that a transmission 
information quantity is not increased when the frequency band is limited in 
the transmitter sending a digital signal. 

CONSTITUTION: A transmitter 1 uses a modulator 4 to allocate n-value 
data of a 1st data string to a signal point group grouped by signal points on 
a space diagram resulting from the 1st n-value data string and p-value 2nd 
and 3rd data strings and sends a modified m-value QAM signal. A 1st 
receiver 23 uses a demodulator 25 to receive the n-value 1st data string, a 
2nd receiver 33 demodulates the 1st data string and the 2nd data string, 
and a 3rd receiver 43 demodulates the 1st data string, the 2nd data string 
and the 3rd data string. Thus, upon the receipt of the m-value modified 
multiplexed modulation wave, the transmitter demodulating data of the n- 
value 1st data string is obtained even with the receivers having only n- 
value demodulation capability in the case of n<m. 
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±Tfsie-rn«x & 1 gftfcs 2 3 *»se qrtefcfc a . 

20 [0 0 4 2] *K:J8l5fB«2 3lc-o^TJfi'<5. JBl 
SUM 2 3 (i^S« 1 *» £>©&{! M *> b < tt^y* ;i/ 
51*?>©4PS K©S« <s^£?Bg 1 0 ©*« 
gl2£4M,T, /M©7>rta2f5WsU «H#s 
2 4 £ £ »> 4 P S K«^h^& bTmW1- 

5. « 1 2 3 t±**k ^^^etis i©4P 

SK*fc«i2PSK©{I^$SfIb, ^^^^l/TVMit 

^ft ^©<t^-$s«-r * izimtftix ^ 

[0 0 4 3] Bl 1 9 BS 1 §«^©«J5£^D -^it-S 
30 II 2*f>ffltM7>rt2 2T-§iLfe > C©fl^ 
ttA^SB 2 4 «t 5 A* bfe^, aS^W^BSS 1 3 1 t 
?r/2«l 3 2fcJ;t»«35iSEi:Da2fia»3S*<l I »«fe* 
ft, #^^ltt*B^ffiIa]S§l 3 3 £:»2<it|&?6i5]&Sl 

tis *4 \ ■i'^aaftffiiiHii 3 5^«tt)^i' a^d<^ h 
sijfc&^aibtasy^ft. % i sRsun^iBie i 3 

ft 2 aSW5E[aIS& 1 3 7 t «t t) 2 bfc«^(f 
tt^ 1 ^-^JUW^gP 2 3 2tJ;D^l T-WWz'&m 
S*U m*»2 6tl«fc0til***x4. 
40 [ 0 0 4 4] C^T-S<s{I-^$E12 0©^^ HHgfcffl 

1S@«|2 3T-^fI$n{l^{±, * bfei^ 
^ J ¥»y'1'X^<!SV^SfflB<J'5:^^ ^ t : T•{iH2 0©1 5 

1 ~ 1 5 4 © 4 o©{f-i§-,&T-3H* 

[0 0 4 5] biPb, *»tte2IB«t , ©>'-f X4:eiS3R 
©fi«S#-«»ffifflffi*©*»ftgJtSfi*nfcfi-9MiH: 

e^j&©ftH©fcs— «©i6Hfc«*&-rs. ©^*>e> 

Sift S i: R© J:W-?S<&l,t«)X7-U- 
50 T-#&<#3. *JBSfeff©*^Tf*lftSSn&3:?-l/ 
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m\±>(Di%m^&. i 5 i &m 2 0 © 1 o-a«i^ 

Abo, I 0 - b R1 I ^ A»o©*MlT? 1 #9JfR« 1 

5 5CA5i9Cfily^TA^»Wt «fcfcDK£ 
ttjPB^-eSilfcttMS"?**. 7>ri-2 2©|S^bfc 
*{£©4Ml{i£roi:1-S^, jaseffi**fcS-«W± 

3S£e^<Z>£||H:£ 1 SAW 2 3 © 4 P s Kw&sm& 

AKoC&sidccia^f s. doaflfeeiBS 10 

ffl£A T oi;£*-rSo iffl^tCJ;»3 7>rt2 2©i|i 
g# r „W±fc 6 SM^ff^SST-S o T t> jg 1 

2 3 tt^s?^ 5 i (Dm^^mmx' § 5 . 

©»16 QAM, 6 4QAM&a<l1-5»&»lge 

A£>02 5 (a) <D±olzmmniifi (k/A+titc/ 
2 ) ©fcflLt©tft«fc 8 t3©«^jSt£E« b^M-Ttl 

(b) ©«td^n7r / /8©^fi©Mft^±C 1 6<ir©S 

^j^ftEa-rniii«ss*s5feiBi» 1 311:1 6»{g#5£ 20 

M4PSK11 6QAM*Me^©*2S«SS»fcB 

C©«-&A 1 / (A 3 + A 2 ) =tan (tt/ 

8 ) t & * <t o izmmm 1 ©ft itm^. uase-rna 

CCT*QPSK<I^£§<gTrs*&1§r£^-;LT^ 
So H2©3ayi*©ji^j&{£«&W/£MI38&6 7©«fc 

0 fcft ^jStfjmfcfc (EI 1 8) © Q P S Kffffli^M 

1 g«$&2 3 ©«^jfeffi«!«Ha5 1 3 8 \±m^^<D&M 

*«»**b<a:ffl«aEMe9*PM, AM^tit 30 

[0046] ftcaieiii cb5 0H9©^^ v>vm*m 
\^xz. ctaum* 1 © 1 6 p s Kcommm ^ftuwa-r* 

i:ia9©<t9{c(I^8 3©7k¥^<^ h;i/^iRi©jg(sA 

^il 8©7^*;i/ji{f$£5 l©4PSKSffijSfltB 

^AToct»3^#<-rao tsJ:, i9©^iii©it 
^8 3, 8 4, 85, 8 e ©re^tt*Mre*-r* 1 4 p 

SKg<aqII6««8 £ft£>©e *%1t% 1 g<s 

12 3T?S« Lfc»&* i©4o©{g*^ttE2 0©* 40 

©^h;na©SBi#»J*«fcAS. i£oT, miss 

WL2 3 (±1119 ©11^ 8 3, 8 4, 8 5, 8 6©V^ft 
*Sfi bT&^2 0©<1^,<£1 5 1 tfllBfU (11) 
ftS-?-^ SrC©*^ A*Dy blZWMirZo Z-COy"— 
* ttH 8 Ufc J; 3 £, &M 1 ©^ 1 #*Hl*Ml» 
9 1© (1 1) , o*t)^lf-^?iJ© (ll)ffe 
So S§2itfg, mzm&, *4ftlR©»^*>EI«S:i,T 
S&l^-^iJfcmfi^tiSo oif), il§I«2 3tt 
16QAM&b<f±32QAMfcb<i±6 4QAM©>1 
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-*?U©2 bit (Dr—SKDfr&mmir&ZLtlZfcZo 

z. (om-^itm 2 t 1 -^ ai-ess 3 ^—prnvrnm^xm 
*m>e^©««fc fc^. u*uaKS«© 

& & o 

[0 0 4 7] U «S©*«g©fcB*fc:|RJW«fe^;fe 

e. m 9 © <t a &fle*©e^«ffiiB*a;©-jtt© 1 6 ~ 

6 4QAMT-H1T-?S 0 b*> b, SuM© «t "5 fcJfe±e 

l^i:*GiS«b©S*©[E^e)Slgai*ttSiJi^j^ix-rv'> 
S„ dOttJBttO^y h©IT*>±(f3^ b 

<t t> ge < £ & v>r d < o mm&fi&m.m mmo 

«^2 0W, Mit^MT-*) 1 0 0W~2 0 OWifitft 
So i£oT, B9©J:5fc<I9Xfc»lfc£3t©l 6QA 
MT-4P SK£fejib<fcdt:b£i§-&l 6 Q AM©JS l ti 
fcfc 2 A j = A 2 T? & S * £ 3 AioM i: & t> W.±)X'mMt 
Si:9{§jfcg£:&S„ Mj£tt£&fei±S 4 P SK 
©9^f©S^*Sj^5ffe5o *o4P SK©Sll§fi8l 
&/hM©T>^T-g{f nJt££b<fc5i:-rsi:, 
IftWZixT ^ S*MT-tt-ix^ t*©UJ;ti£f§S z. h fcfcfit 
bV>o #I;U£4 0Wffi^rATft3 6 0W;&g£;&!9 

c mmx- & «t < ^ S o 
[0 0 4 8] ret-, #*T^Si:6i*>£:£T©S{I8g 

#pi&*s$©7'>7 i :*-©»&, ratae«**6^Fffi 

gill^-^S^S^^iv^o b*i^l$©i^ 
7>7-^-©SM«»i:S«'&t»#fci'^7 l Afe%itt* 
S i:«f fc «;e2L*SC*»*ritTf # S „ 
[0 0 4 9] ^tl&*1*fl<3lCKfi^.Si:4P SKH/J^C 
7l/ : rj-*m^tzffiMT'{&^X h©Sff >-X^AT*§fI 
^-a-Sfi^ftJf^-t. »5C1 6QAM(ittjST>7 1 ^- 

£ffl^fe«ttfET-;i9S#;sri;* h<D^mvmss->^ 

A T-§{f $ Ci^feHDT V^©BHyi0ffi«-^ 
«(tT- 4PSKhl6 QAM, 0 6 4 DMAS: 

pg/ift t si«-r S d ^ # S o 

[0 0 5 0] ^JxiSSl 0©<t^{CA 1 =A2i:*SJ: 

ZhitT-Zho -©*^4PSK^^fs1-Sfc«)©S*i 
A(4){±^<^ 9 2A, 2 ©?]5I}:ife 
So ^©S*IIA(1 6)li^F;i/9 6t-glT'S (A 
i+Aa) 2 + (B1+B2) 2 ©¥^gi:^So 
[0 0 5 1 ] 

I A(4 ) I 2 = A 1 2 +B 1 2 =Ato 2 +Ato 2 =2 Atc 2 
I A( 1 6) I 2 = (A 1 + A 2 ) 2 + (B 1 + B 2 ) 2 = 4 A 
xo 2 +4 Ato 2 = 2 8 A TO 2 
I A(l 6) I / I A(4) I = 2 

o^tl, 4 P SK£j£{f-tSiii§r©2{g©Si|ii, 4fS© 
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— «w&sa*n?ttia& 1 6<iq AMCDtiaT-i^o 
&mm. 3 3 -eg®-? § . no ©s^is fg i &mm 

jSiW 9 1 ©*«Dfi*jSiO««ffi«U±Ai-ejfe t> , 4 p s 

K ©m^&FtBSgBt 2A,i:lt^5i:A 2 /2A 1 %S. A,. 
= A 2< fc 5 l/2oe^MJEK4:JS:t), Bti5-V 
-bftf#<£ 2 fg©Jg*I©§{i^JS, ^;i/^f 

-T- 4 f£<Z)£<l!e£#e&9l £ & 6 . 4 fg©§MKft 
W£tCJi, Sg2g{§^3 3©7->^:>-3 2©^gr 2 ft 10 
fgl§fl$l2 3©Z>^±2 2©^g^gr 1 £it^T 
2{g-f&fc>*>r 2 =2 r,&;:-r*lfcf«fc^„ «A«*1»S 
£12 3©7>ft«S3 0cm&£>!g2§{i$|3 3©T. 

tf^*§(ti>-i:A s -t-&i.o t£-oT?g2§{fS8 3 3»-£ 
C^^ht-tiiU. 3CT\ 4PSK©t-b-5i 20 
©fc»fc*ffi»e«*#&*oT^.5&«>* ilO©A 
a i:A 2 ©hb^t«t *) 4P SKCDSie**fc»-r**»l 

6 AP S K©j£{i*±>itnxei:S§ 2 §{t«| 3 3©7*>^ 

[0 0 5 2] C©ft®fb£ttSfc#>ttff LT^Si:, 4 
P SK©ft<£&g&j&{ii*;i/ (Aa + A 2 ) / 
A 1 ] 2 fSin*ni. , ktttSJ:» 30K16«EQAMT? 

se-ra s ©e^miBgi*tt a 2 , 4 p s k -egft-r 
s t £ ©fg^naraBtt 2 a >, @^j&NEtt©j£*tt 

A 2 /2A, tfe? ) ^e,S:<i7'>7 L ^-©*g^r 2 i:1-?. 30 
i:i 1 l©«k5&W^i:>&3. MlOlliSIx^ 
=¥-fg9Sn ie i:tS2£{I*8 2 3©7>>^2 2©*gr 
2 ©M^=&^-To 
[ 0 0 5 3 ] jfe 1 0 2 tt«Bgfllfs^j&©t§i^© 1 6 Q A 

-fti&gtbUflfWT-fct&^o S 1.1 *»& n«ft 5flSW 
±tt J f'bT^^2§ff«2 3©7>rt*ir 2 (i^g 

tfsss-n^cfctfra&frt:*:*. -©fa&ii i©« 
mi 0 3fflmfit. m«^©««rt*e>ffiittA 

1 0 4 fctj^ft^*;!/^- 4 {gTSg 2 gftSI 2 3©7>t 

^gr 2 fcfc2{gfc££„ l 0 5 ttiiff 

*-#2fgT-r 2 fci:£j5{gfc&3„ ^*xe.li, HfflfbqJ 

[0 0 5 5] 11,6*55 «k!?/h£^;:i:£Ai£:A 2 T-mS, 

n»« = ((A, + A a )/A,) a £5 

A 2 ^1.2 3A, 50 
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mi o*»&fl«e*j&#M©ffi«*2A(4), e**6rfr 

ft 2 A(16)i:-f 3£u A (4) i: A (16)- A(4)iiA 1 fc A 2 

t£-oT{A(16)} 2 ^ 5 { A(H)} z £?tH££U 0 
[0 0 5 6] *CSB&©6 4 APSKJJISil^iSft 
jjVT. ^3§{f^4 3tt, 6 4«QAM«H#?& 5. 
[0 0 5 7] @12 ©^ h )\,m\3M 1 0 ©^£ h )\,m 
©««HS^»*4fl[*&l 6«fcigAnS*fc»&T?* 
4. 01 2 ©SB 1 ^i!Ml^» 9 l©t»CC«i{S^l 7 
0^fi)i:lT4x4=l 6tt©tt9j&tf3FISinB££B 
3ftTOS. -©*§-g\ 4PSKi:©lItt^itf5 
fc»^firlJ©A,£AToCl^L&ttft«&&&^. 
»3Se«4 3©7'>x^-©*g&raJ:UT, m 
a*<19n6 4^«-bfc»-&©ri©tt*. |b)«(C U 

r 3 2 = {6V(n- 1 )]ri 2 

fcfctK 1211 3 6 4<tQ AM©*g r 3 -aj±;fS&n© 

[0 05 8] fcfcU I12©J;d teiEST-fcfcMI 2 
13 3t§gLfe*&4PSK©2b i t L£>«H3T-§ 
&V>©T?!Bix ^3©3o©Pitt$r5S;3:$-a-4 
CHU S2§(ltl3 3i:^6 4ffiQAM£ntk»&X 

jki BttQAMSfes-r^wfiBftfefc-e-scfctfa^L 

[0 0 5 9] HI 4©J:-5fc3»Ji©re^jSl©£ r ;i/— f 
i^ftffS 3 oCgfs^Oi^AiS^fiEAZlt- 

4. SglgtRg£ltTa&BJ3-r?>h, SB 1 #i!l#t!Hf ^SUS 
9 1 tig 1 5 s — *8I© 2 b i t © (1 1 ) ftSJ ») feTfc 

[0060] *t: N is i iij^-fue ^j^p i 8 i case 2 

7 s -**]© 2 b i t © (11) feffl D *T *. m 2 B'J^- 

ae^isiwi 8 2ic(i (oi) ft, mzmaam^jim 
1 8 3 ctt (oo) fttg 4 mafye^jftig 1 8 4 c a 

(10) ftt!J»3$,T4o c©£fcttBI7 i: Wefts. 
[0 06 1] 01 5©!g lilRg©^ Wl/HftE^TSB 

3 ?y©ft^EM&p l < m.m-r z tmams^ 

A2 0 1, 205, 209, 213ft (11), (f 
202, 206, 210, 214ft (01), (s*B-& 2 

03, 207, 211, 215ft (00), {1^ 2 0 

4, 208, 212, 216ft (10) fttitH. ^3 
f-^?Jffl 2 b i t ©f 1 r-^, f 2f-^ 
fcttAUT, 3mm<D2 b i t^-*#$5£LTe^T- 

[0 0 6 2] 6 b i t©7 : -^^3ll4^ttT-5fe<*^B^ 
©^fcLT3o©l^^;i/©tttg©«^2>SfI«IT-, 2 
bit, 4b it, 6 b i t ©gte-Segifi©^— 
gatft L3tP*>, 3T3©»Ji©fc&H©iW:ftttftt»fc* 

[0 0 6 3] 3»»eaW©iiSjittftt»fc** 
&«>«c*Sftffi*iSl©EB*ffiftKWrs. 
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[0 0 6 4] HI 5 5 if> %\?—9H\ 

[0 06 5] 2^-^?u©{t^s mala i o 
©fli^ja 9 1 tm 1 5 ©Bj^iye^-j^© 182, i8 
3,184 ©fi^-,£ hES'jt- * 5 «t a te^jaiffl^** 

[0 0 6 6] mi 5X-&2/3 A z tziimLtzWi^%7rs 

-to z<Dm-&m i wMW&mttm i 8 1 ©flasce-s/a 

2 0 1, 2 0 2©e^jSUHffi*B:A a /6i:*5. S5 3 10 
§{1814 3 fgfi f-Sig^C^g&Sfl^^U^-^Hi 
Stf-S. -©*§£\ 7>ft3 2©*gSr 3 tbt, 
jfcS&SSfti*;!/^-* 4 P S Kll|x^;i/J?-0ne. 
{ST-feS^m^^ r 3 2 = ( 1 2 r,) a /(n- 1 )fc 
&5 

C©^7&01 6©|ffiiSS2 2 lfitS. 0O3.feE.62 
2 2, 2 2 3©«^"4PSKil{f^^.;i'df-©6^©^ 
<fm^;u^-##^tin(S8fg©^g©T>^^-T-, * 
9{^(Dmm^^^-^^ 6{g©T>^^-T*^ Is Iff 

2, m3<DT-*wifiiM.mr-%z>zt&t>frz>o -©t§ 20 

3B 2 ^©{f^KSggt* 5 2/3 A 2 hi£^ < 
tztbr 2 z = (3rO V (n- 1) £ ft!) UK 2 2 3© 
<tot^T^2^t^3 3©T>^3 2S>cg<--TS 

[0 0 6 7] :i©7?&fcJu SIBtjS© «t -5 CfSMOSI© 3i 
^Udf-AS/jN^Pta&sg 1 t^-^^J^^ 2 "r-zwzm 

T»lSte*2 3 J f'^2Sfg«l3 3©§©:r-*£ifl& 
?Cf«£<> £fc&B^5;ifc&<1S37 ; -*?iJ£&5 
c£#T-§5£v^p5£tt^Mt£©iiW©*£&^ 30 

[o o 6 8] s<§*wiBSKiB-r4fe«>fcN i-r*2sm 

#t 3 3 ^iE^i . ftiJj£©3I 1 Sft^ 2 3 r 

mm^Rv&mm 1 ©si 1 5 s -*"*" g 5 * -5 c 

01 0 L fc 1 6 «©fi^jSlO £ 5 s§ 2 ^-^ 5U© 1 
6 QAM© 2 try l^d-f&f^tC&IlftS. *1^ 
— ^5ijh-&t)-&T 4 b i t©{f-ff §2>o C©±§ 

i&Al, A2©Jt** t 3HS«lC«tD«ft4. Cffl^-^* 40 
12 2 l©«il$OT95 2 3 l-CBS^U %MlslB£Hft& 
215. int:.fc!) AM«f|A 5 qJ#gi:&5. 
[0 0 6 9] 0 2 l©SI2§fi#S3 3ffl^D9^Bt 
g| 1 9 ©S! 1 2 3©7d>^ 0l±«l£|5] b*i$,T- 

&5o StS/SBu tf7>rt3 2^7>rt2 2i!3 
T^li^gr 2 £&o-^5.6iC&5o ZCDtz&b, <t 9 
ffi^j&«ffi«©fi^a*fc#B'JT?S4. «WB3 
5©rtf»C«MW»« 2 3 1 hs S§ 1 ^-^^'JS^as 2 
3 2hH2^-^5iJff4a5 2 3 3£fco„ J6 1 i$'JB£ 
Httl 3 6QAMS«H-r5fc»AMfOMI 50 
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flgfc%oT^4. i©»^ 4 «©«** 

*>, ^i^;i/fc±&2ffi©S8fit-£4>o 8 *^h^©®-&. 
^ 1 6QAM{IW:^ 0 2 2©*^» Wl/0© 
J;dtB?{jS«f^©jlHltii^tJ;t)M^5c fct, 
THieft*Wbbfc^U 5 fcx 022 

TH 16 = (A, + A a /2) / (Ai + A 2 ) 
fc£5. 

[0 0 7 0] ;©A1, A2feb<{iTH 16 Sy t > ^ffi 
%«|©fl[ m©«iS«$8Bu %1i«t lib, S6 1 t*-*?'J 
©4>fc*»TSHS*ix5. ^femH©JWa52 3 ltfgffl 

e^*«EW-«tau«aitii*fe*«>**85*»i:*xs. ■ 

[0 0 7 1 ] 02 6%%^Xi/7 b777#— Aa/A 2 
©tb*5*^bTV^<^j£4iiH^1-5o Ai/A 2 -£fg*. 
5 hB8ffi#'gt>5. SSMHUTfBft^^feAa/A^aB 

ttMBii-e^bfeAi/A^^^ffltnstc^v^^— 

Hi 5. 02 6©S§2^-*?iJ*?£a5 2 3 3^5>©aii 
e*fe«tHfH»IIIB2 3 1 C7-f-;HV^7 Ui7 

— 1/->©SS5#|6ICS'7 i-7 7 7*-A :I /A 2 £ffflffl' 
1 /A 2 ^«ISU^<-C^^tf*:K)tHlg&7b s m#^%5c * 

[0 0 7 2] «iSf&l«[I]S& 2 3 ltt^^E U-2 3 1 a£ 
*#o„ TV£K3£©f L ^>*;b«!Cg&5LgvMa'u 

■v>*;i/£gfi-r5fct, ^©«*«ftfffi-rci:K:i?) 
gfttfM < 5 i: •/•» 3 3&*a*& 5 c 

[0073] i©awwa*cfra©*&, »2t*-^ju 

©afBttffiKi:**. (0 2 4) ®7n-ft- 

[0 0 7 4] a^ltlgA 5 !* & V^*^T- * y 7- 3 
1 3©4PSK©aBiSy t X'5 i >y7*3 0 lC&l^—* 
?iJ©«^JiT-§5o *-T% XT-y7"3 0 2 T*^ 1 5=- 
zmu^z 3 2-C»6ns«8H***aSHBHIffl2 3 
1 £j£5o «iiSiJ»gl5 2 3 ltiT.^^7'3 0 3fm#4 
Xtt2&t>^T-y7 , 3 1 304PSK*t<li2PSK 
(DiMm^fOo N0&S>*5 L y7"3 0 4-C-m*S83Z.ii 1 
6«:t>7x7 i v7'3 0 5^|6l-5o NO®S^tt7f>y7*3 
1 O^IrI-5. 7x5 i -y7 , 3 0 5T-I±TH 8 tTH 1 6 ©SI 
WZftOo f 7*3 0 6 7iEHfllI9 2 3. 1 ttAMft 
pCfUffiTH 1 6S:^lfiS'JS^lElS&l 3 6 fcJfB 2 fRS'J 
S^@S§1 3 7tC3t'3, 7fs>r3 0 7, 3 1 5f» 
1 6 QAM©«ISi:^2 7*-^?iJ©ll3E* s ^$n5. * 
•fry 7* 3 0 8T-317 — Wx»;J?jx, ®V^-& 
tt^T^7"3 13t:I!3, 4PSKtl^ft% 
[0 0 7 5] ^fcC ©*1§i\ 022 ©« 85.83 
fcfccos (wt + n7r/2) ©^lS±tfe5^ 
8 4. 8 6tt-l©ftK±t-4v>. ^Ti2 1©»2r 
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-*9M£»'2 3 3 J:»)i!tt3!«B£lHl»l 3 1^*2f 

*j©iR&tt2guflffii&& »> e^jsi 8 4. 8 6 ©* 

& o 

to 0 7 6] s^^-^jimwFt&Ml^fcS^LT 

8 5#fc*>3o i©fc» v *83£&B£[5]S& 1 3 1 

[0 0 7 7] ifcCjgfffcl 1 «t 5 v B2 3fcl3jv*-J:-5&as 
i6 4QAMOlf*sif,ntlfe^ HI2 4C7D 
-ft-t>CISi:^f973 0 4 T-m# 1 eX'&^fr 
MSnXr-yrS 1 0T-m#6 4HWfi'Vi'^ 
ti, X?y73 1 1 T-^8ggtif ^^f5feV^^ * 
■^^7-3 1 2C|pIA»-5. 'CT'I«B6 4 QAMB§©if 

TH«= (Aa + A 2 /2) / (Aa + A 2 ) 

T?*»K TH 16 t|5|bT-afe2»o U*»U {f^^SESt* 5 

^£ <&5. 

[ 0 '0 7 8 1 SB 1 1'J^-fiJfi^P 1 8 1 ©^JCifcSfg^ 
jSHHOMlBSAafc-rskx m 1 i'J^-iiJM-^jSP l 8 1 
tSg 2 I^|<gfM 18 2 ©gggtfct ( A 2 - 2 A 3 ) N 
Amt-fZt (A 2 -2A 3 ) / (Ai + A 2 ) kftS. C 
ft&d e «bL Si:, d a*36* SB 2 gfgSg 3 3 ©#S"Jf£ 

1 3-eiJliU de-tfttSIEH^-efcihfcfc*^* 
7*3 1 3©4PSK^E— #S'J® ffl 

(iX?'y7*3 0 5^|SH,\ Xrf73 0 7©16QAM 
©aH£fr?o ^Ty7"3 0 8-Cx7-l'-h^|U 
Xry73 13©4PSK ; E-h-CAJ. 
[0 0 7 9] ^©«^r, &41ttltfia2 5 (a) fcjj*-*- 

j:5ae^ojeB8QAM«^ft3a^B-riitis ^t© 

It^cos (27rf + n • tt/4) ©^aLtlC&S 
fc»x 4iS^@8S{C,t :£T©^?£#|5]D<4*§fC$g 

^tl-So C©*§£\ Ej££LTV>&^4PSKg{I$r? 

1 5*-* JU© 2 b i t ttlMBT? m 2 §{§#1 3 3 
T-fcfcg^^— *?U© 1 b 02 5 (a) hl^2 5 (b) 
©<S^jSiB«Httfflas«#|SO (r, 0) fcS^hLfc© 

^*3atabfc«^©c-cDM©e*jsis^-r. 

'•£&C-CDM£i££Mffi»C-CDMfcD?ir, flSE&Hf 
SotOr, 07?|q]t{1^5:v-7 h^ttC-CDM 
*ftffi»*C-CDMSffl*«5RC-CDMtl»*. 
[0 0 8 0] ^ffl25 (a) ®8PS-APSK©(I 
^.^ESHtt, QP S K©4-3©I^©S^t«S 

iiiDbfe*)©T*feS. ^obt, i25 (a) £gvf«fc 
^:QPSK*e,8-3©i^^oii^C-CDM 



(9) Si¥7 - 2 6 4 1 4 8 

16 

©APSK^StS. £ftttffl$at±fc430T« (P 
ole) Sr^7 h^-M-fcff ^^itiDLfc APS KT?» 
Sdi;j!pS>Shifted Pole-APSKBgUTSP- AP SKi: 
Df^o ~©i§-£\ Ell 3 9f-7fxT^3(C>7 
- S a * m v^S c i: tc i t) Q P S K £ igfta $ ftfcff 
8 5©ffi«#S«Tf*S. 8PS-APSK®fifjSli 
«iH©QPSK©affi* (r 0 , 0o) cWg^jS8 3ft* 
Sr^[6lt S 1 r 0 eit^7 h ^•y-fe{4B©(s^ ( (S 
i+l) r 0 , 5o) <£i&iaUfc4)©T-^?>o LTQ 
10 P SKi:|5]D 2 b i t ©it7'5 : -^>^.;n tC 1 b i t © 

[0081] ££u 01 4 0©n>^^u — S/3 >i(; 
^f-J;?^ ffifl (r 0 , 0 O ) x (ro+Siros <9o) 
©8o©fs^(C*Mr^|p]CS 2 r otzlfis? h 

0o) i: (ro+S.ro+S 2 ro, <9o) © 1 b i t ©{i 
^^iiilD^nSo Cft&2a^©gEg#&£fc«>l b 
it©-y-7f t>^;Wff,ftS„ 16PS-A 
PSKfcun^ 2bit©1t7"ft>^Hi:lbit 
20 ©t»-7'^^>^;U2 £ 1 bi t©+f-7*^>*;i/3£& 
o„ 16-PS-APSK^e=l/4 (2n+l)7T 
±C<B^3b s feSfc»01 9T-|5JB^bfc31^©QP SK 

g<i$6T- ##£t- $ & tz ®m 2 -y- ^ > * ;u£ 

^HT-&&f>#2 b i t <D%, 1 If^^ >*;H±SJ1T- 
^S. ^©i^t:gI«S|Slty7ht5C-CDMS 
aiiPSKi:< Kaffi©*S»»C*JV>Ti8STJ»l. Q 

p s KS{g*i4:siftttftfii-fe«i:*»6eai««jfc*ifiat 

«;©ffi^SjM©^#^^dcii:!fe<^21S'rt;©AP S 

[0082] i25 (b) (Dm^cDm^^ammmizn 

V2>$im = 7r/8(D±lz&Z>o 'txli 1 6 PSKCgf 
^©*ftR4^r©-3* t)ftl 6-!r©e^jSl©-5*«-«|R 
3^roi!) 1 2^r©m^CfS^LT^5. 
tCit), SE<»fc»^ -©3>7©{t^^— =>©{= 
^ L^T* 4I0QP S K©ff^ ^ ^ "T C 
^^T-^S, UTmi32&@^i:|Bl«{c It, QPSK 

40 [0 0 8 3] Cfi?,©(i^(i0 = 7r/4, 0=tt/4 

►)A«7r/'4±tfeSQPSKffl(=^^^1f 
©AiS^lSltC ± 7T/ 8 7 h ?-y-fcM^$ritiD b fc ^ 
©T-feSo 0=^/4 ±7t/8<D&miZ&Z>tztb, 
0P SK©0=7r/4±ffl 1 o©{f^i:^fe-e--5. ~ 
©«-^©i^ — U-htt£TIK&£#^l 9 tf,fQ 
P S K ©§{f « 2 3 (C J: 5 4 o©Hjg±©{l^^ £ tt# 
S'JT-&5fe»«^T-S 2 b i tW^-^^S^^tl^,, 
[0 0 8 4] ^jg->7 hC-CDM©^, ^Jg^Tr/ 
50 n±(cfes«^r, SSiiliSS^lHlSStt, ffe©HJE0«i:|Bia 



(10) 



WW 5 !* 7- 2 6 4 1 4 8 
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Vo 0 8 5] ttz, 01 4 lC^ti^tQPSKXtt 
8 - SP - AP SKfiDe^IHOWSWfc*'**^**" 
2 d o, *l«ftSi'7h77**-*P»fct4tfe9. 
j|R4 2ot:^l'Jb^lK0*rac±P 1 eo«tt'>7h** 
5£i:fc:«fc tu QPSK©!^ (r 0) eo + P.W £: 

©«#«Cfe*. i^ltlb i t©+^^^>^^- 

Df^c B142CfNti5C-©8-SP-PSKO(a 
^ ^ r Sl s, { ~ S a r off It ~> 7 h $ « &fs * jS £ to 
*>&©S16-SP-APSK (P, SxS) fcBf 
{4ffl^PlCT-fcS8PS-PSKCJ:^^v> 

*;H. 2##£T-£3o St, 33-C-S2 5 (b) C 

rs. a«e«?&©fc*^h*ffl^fcc-cDMttiai 

4 i©j:-5tPSKK:affl-eS*fc«^ SS-ffitt©«M 

^C%fflV^;ifc#T-£So b#U S|2ffift©AP 

5 K©«ft3£CB^fc*Mr* 014 2 Izmir A -5 C« 

C - CDMI±^-7flOfe^©^^ _1: 

C - C D MttP S K iiffllfttttfi < * 

[0 0 8 61 ^25 (b) (Dttizm&mm&twmm 

S©S*C:I»H^. S^jftft 1 6PSKO^K± 
CE«bTV^©-C, 16PSKCi!)8UHf86fcfc 

fcl6-SRQAMffe«It'H. QPSK, 16P 
SK, 1 6-SRQAM©3o©H©ffi&fit&£S2£ffi 
-gj^C _CD MBB©S:«MS £i£3ST- S S i: 

ft3bi 

[0 0 8 7] &C83SfS*4 Sfc-^'tifc'**. 0 2 
6tt*3S<!**4 3©:/n**EI"^ 02 1©!S2gfe 
$&3 3fceiSPli*jat**- Jt-5jfett»3 5 f -^5«JS 
£gp 2 3 4 #iIibo£*r£^i>C fc tKB'JSilHlBt 8 <* 
©BBdffi^fei-fctfci,. 7>ft4 2©*ir 3 40 

jgV^fi^x m«3 2ttQAM*6 4«QAMt>«H-C 

g5. C©fc«>> 6 4«QAM*H»t6&^ 

S"J|f £®8& 1 3 6(iWt^-^t*fL'> 
JM-r^jMS^feS. d©*§-&7 0©B 
So c©-?t.l-3l±0©fc«>lo©! 

[0 0 8 8] 027 ©(l^^-^^-f AlCTTs-r 

[0 0 8 9] 0 2 7CS*-r.fc$fc3o©iE»<b3ftfcH 



30 



8fil©W^V'S# 
:tt3o©KH6 



fit, TH 1 6 di: TH 2 S4 i:TH 3 e*1fife'&~f&o 
[0 0 9 0] 

TH 1 64 = (Ai + A»/2) / ( A i + A 2 ) 
TH2 e4 = (A» + A 2 /2) / (A, + A 2 ) 

TH3a.= (Aa+Aa-A 3 /2) / (Ai + Aa) 

[0 0 9 1] £©H«Cfc!K (ftffitft*bfcSiste^* 
AMtit^^i5, B2 1"C»fBbfc»lr-* 

«fg£*l£„ H2 3©*5K*3;r-**Jtt0i*.tt*l 
IiJ^-flHf "Sfgf 1 8 1 ©4 1 © 40©{i^ 20 K 2 0 
2, 2 0 3. 2 0 4©#B'J£<fctK 4fot!)2bit 
fck*. ^HT6bit^5»6 4IQAMffl« 

[0 0 9 2] i ©«f©a«»J»» 231liil =f-9m 
B£gB2 3 2©»l7 s -^5«JC**nsaSI«*tJ: 
t) m, A a , Aarofittffc^SOT-^OllttTH 

l M tTH2e^TH3 «*8W bt MS 1 S£B>JB£[1S§ 

1 3 6i:*2»9IS£El»l 3 7fc2lt). &J&6 4QA 

£7,^7 >7^u#frA>oTV^©^*l^£:ft<fe§fe^' b 
6 4 Q AM^IT- g &^<fc 5 C-T* - i: %° 

02 8tt*J&6 4QAM©«il«9»«2 3 1©7P-** 
^-bSw-T. (12 4)ffll6*QAM©7D-fV 
-bfcjt5j*5W>**BMB"*"*- 02 8 ©7^* 73 0 4 
i5^ff73 Z0C65ni=32S6^fi!'^3 2 2 

03 2fQAM4«m. N0&e>7.7^73 2 lfm 
= 6 4*>WJU ^r973 2 3T?A 3 * t tt*£tfEn : > 

&w£*c*fcv<>;fc«>> 7^73 o stereo, 02 4 h 

CCt'Xf^73 2 3t:I5^ A s * s fift««t6l 
W^ir 973 2 4 -eHtt©tWfc*TV\ ^ v 73 
2 5 TJ» K £ 2 KSffl^BH^ 3 o©IS{iI£S 0*7" 
5/7*3 2 6T-»6 4QAM©?l££ : fTV\ Xt^73 

2 7t*U *2, |jl37--*©B££*TV\ 7>r^ 

3 2 ST-^-V-b* 5 **!^^^ 73 0 5ClflI 
VM 6QAMfMS*LT/h3ttfttt6 4QAMWfcl* 

[0 0 9 3] a«KSBa:«a«B**SiCo 

V»T *£<*<*. *«li»16QAM^ »£6 4QA 
M©S£ 1 ^-*?'J£ 4 PSKSfiH-CBSS** ^ ^ 
£*$»©— ?> • - jiS© 4 P S K gfsfcS 

<o*©*4HS* t i»Si:ft*« 

[0 0 9 4] *»B8KJ:5*fti: bT2iit)©*S* s fe 
5. *l©-*Stt-«aBO*-^SHI*«It (2n-l) 
7r/4©^JS±©fl^4^?.*«trfe?.o ^2©^^ 
tin7r/8©ftg±i3BSBS, itOi^jS4ESH(s 
50 -rS^&T-ifc&o 
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[0 0 9 5] m-OXmt, 038^ Ufc «fc o IZ 4 o 
©£Ss tt/4, 3^/4, 5tt/4, 7 7r/4©^JS 
±fc&*e^j&09*.tt<g-5jSl8 3, 8 5©{i-5f£i£-5 
03 8©^ff{t^CD^-i' A^-v — hS©^^ A 

ffl&j AXD ■)» h4 5 2, 4 5 3, 4 5 4, 4 5 
4-£©afliJfc:S-J*Slftjrr3. LTx i©»!IBitiC 
^T±I3^jS±© 8 0©<f^©i£©c>fc^©{t-^«&£: 
iiff-TSo ^ftfeifl.©*^ A*D y hT*fcfcffiic<Dff -f"^ 
^iSff-rS. ^LT^fsgt 1 «\ C©*-T A^D>yF^ 
i£3±I3©£iJiJ&0 4 \ Vl7f>-lrT-fr (omMZ 4 K >? 
ffiffl£*4 9 9 CitLT8Bt«. 
[0 0 9 6] sl©i§-&©jg{f{f^©[*lg£0 4 1 

4 5 3, 4 5 4, 4 5 5£^tr*^ A^P \y hgH 5 1 

[0 0 9 7] ^©ft^fctiHJB* -f 5 >^**©«flijfc 
afr^SIH&WfcHJH*-* A^D>y h#E«SftTU-&© 

4. 

[0 0 9 8] — 7jt=— *?U4 9 2©7L< — A©$fc§Ig|J# 
Hfcfcs ST?ijV*-pl»M8*4 9 3 #<& »> d*itt#M»-C^1- 

[0 0 9 9] :Oi«4 9 3H:, SI, S2, S3 
T-^-TlHlSBgB 4 9 6 , 4 9 7, 4 9 8s m&Sfr. -© 

38954 9 9 fcifetK sl©(££tts tiLfflmmfJ A*Dy 
h©E«MIW©««*E«^y©«**©««#A:3T 

[0100] {£fB|5j|8*-f A^sD y h©«a®e^jSltt 
4*«©ffi« L*t> fe*V^fc»aB^vStt 4 P S K Sfi«T? 
fcH^T-tSfctos tfifffl|H]WSPEe«^lT©rt^{±fit 
£fc?l£-CS4fc«K £©«f8A^«ttJ8j£$s£Sli|{s: 

[o i o i ] U4 i(Dmmm4 9 3(D»:izm.mmmsi 

5 0 1#fct>s IS&^fl[QAMfl|^*«f|-J-«4:SK:jfi> 
5ft 7, V */ *)l< h* ME. £ mt i. ttHtilfRtf A o T V ^ & „ 
C©«?gfcfc#{SlQAM©«i|tCSgfc©T-s 04 1©|b] 
ffifil4l5 0 2©£$£HJ01ttti^'t)£fKNfl|fB5 0 25: 

Aft3fc«IStf«©A#a s .fc Sfitflti&i). 

[0102] 04 2ttTDMAjati!);^ htt© 
fs^£iai5*l-&©fI-^EBiaT-i&3>. 04 1 fc©5SOtt 
f s -*5U4 9 2s DnfcftfiD^-^JUtolffltif— 

-f a 5 2 i *sg^ite»iis z<Dw$cp, mmm^&mmz 



(11) »M 3 F7-2 6 4 1 48 

20 - 

© (2n-l) 7r/4©ffiffi©e-9jiftUA»2Hg*n3& 
tfcoT4PSK©fM»T?*Ht&«#B£T?£4 0 

c a bx t d m a^^t- bmm&Tnm&w&irmnt. 

[0103] »CH 1 9 ©» 1 §{188 2 3 ©aK£v£ff£ 
^Co^t@4 3ii044SfflV^pb<i£'s|,. m 
4 3 tt^TA* LfcSflfl-sffcfcA^Ugg 2 4 ICA & s 
I^Bitft&IIIES 5 4 1 ■PH»8»**ixfc«SHi^© 1 r^tt 

io m*[HiK5 4 2tcit?>nm±/?ns mi 

£tl&o ttttl^-f 5. >-y®m®$&5 4 3T-0 4 l©fir*B 
IfUSBSBEStf Sggfl 4 9 9 #B££;ft.s if©*-f 5 >^T* 
(2n-l) 7r/4©ffifflElJ8|»©<g^#AoT< *fr 
t>*-!5s H4 4©i-5ftlH^fl«j3S:{ftfflraaH«9»fl|^5 6 

i tfstns. %nit^t±jti»iiES5 4 5 trasfen, 4 

5§fg£ftTJ»3l$frR£l6iJfflJ[5IB&5 4{cii6ti«>. 134 4 
©d-*f5 6 2©id tK©ffi#Bm«5 6 3©e^i:-*ii 
jy.fl.©{3-fg- *--f S. >^^— h 5 6 4 ©^©£4 
mz9fr-f£olz (2n— 1) 7r/ 4 ©<i*g©{f ^.<±l;b> £> 
20 &3{5fcffl|5]J8*-i' A*D y h4 5 2tfffl^S!)i:tSJi 
S„ cn^firffi|H]SB$iJffllfi-^5 6 4 &ffl^Tmi£i£ff£ 
fSOTGDSS 5 4 4C<tt)> *>7'J>yt43fcCi!)fi[ 

^Knctti^ 3f^©ffifflM-5 5 6 6 

S. i©fs^{±;i/— 7? 4 ;u^5 4 6 ^ilt)s VC0 5 

4 7 f;:&?>ft8K£i&#ff££ti.s |5)^iS[HSS5 4 1 K 
jSie>tt5. si -5 UT03 9©^{c^^"J;3 5B: (2n— 
1) ^/ / 4©{4|g©{f^ASftai$n-5. .!©{f-5§-£g 
t4aflS*SfcJ:!)jE8t*:»aS**«S5feTf*4. C© 

30 ^s mm.<DtiLm&m£.zti2> ^141 ©isj^gp 4 9 6 n 

^---^■7— sltH {l<t t)s ffiSjsS^©^f(S 

[0 10 4] 04 0©<fc -5(1^6 4QAM{f^&jg{§ 
t5t&, (2n-l) ^/4©{4*a©^Tm-r 

ffittHJH«*4 7 l©>P©e^jS»s:^UT©*{fi[fflHJB 
A*D«y h 4 5 2» 4 5 2b^Igtlli«§. C 

©fctojim© 4 p s Ks#«•^ttaB^s*^±ll^TS«:^^ 

^s 4PSKOH 2 3 T- fcs *%0J©JS6^iKS 

40 »»*«a&s 0 

[0 10 5] Jjl±tt:3***;£SC©aEa&ttB£iaK£Jl 

[0 10 6] '04 5 a^Q|©%fflH^asitt|$£il] 

Sg^r^-To A^[D^2 4frS>©£fI®-^tt|5)l8|fti£|5JSg 

5 4 1 tl«t»3s a^m^^S^n-So -73s mijis 

ms&5 9 ifcj.DagsnfcA*e9tt4fflffiaEBas5 

i:fc£>. ttiSttff £»JWHB 5 4 4 £i§5§T- * fc±|g«g 
50 iS&ff^fcis {4tiJ±«s^5 9 3tg^ix5. -TjVCO 



(12) 



<&mW- 7-2 6 4 1 48 
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5 4 7 2 SBEEB 5 9 4C<t^ 
M&£fu ffi*|it«S5 9 3 7J|gifi®jii*ll*S*M^ 

aiTvco54 7c«»&sn, mmmmtmmm 

'J ><7^-y-2.©T- 1 6 QAMTJ& 6 4 QAM 
T- 4k SI 1 S®» 2 3 © 4 P S K©£aST?*««fcB 

[0107] «^ i 6awe*atJ:5J«si**s^ 

1-±-5CaEJBl 6QAMOi^tnjr/80ttffiCS 
ttUt«il*5J;tf»eSff*-5- H1.9C»1SIB«2 

3 ©#•?&> 14 8Cj5Vr«fc-5fcl 6iSfSiaSS6 6 1% 

6 cd «t *> ta n tt/ 8 (D^mom ^mim 1 ascitis 

tl5fc»^-7"7^M 5 4 6 fcVCO 5 4 lfc«tD« 

arte*!? i 6ffl*e»ift»(4«*i*ty-rs-fctits 

So 

[0 10 8] ftCl 6 3fifgiaB&©«JS*tt | B1-S._** 

{f^^e>SJ[ilSg6 6 2 h^@S&6 6 3tw<fc»K SHs^ 
He*Sfl* 5 , 6 6 4 -C»W-&fo-frT c o s 2 0 

^<S. S&S^6 6 5T-&sin2 0^<5o 
Ctie.^*#t§6 6 sin4 0£o<6o 

[0 10 9] sin20J:cos29fr^ |i)«tb 
ffl@|&6 6 7g[ag&6 6 8 i:»*S6 7 OfciD s 

in89^<5. WiHlg&6 7 li:MHS&6 7 2 i:** 
SC«fc9 c on80£-^< 5. *l/t**86 7 4Cfc 

t»sinl 60feo< S^CkD 1 BaMS*^**. 

[0 110] J2JLh©«fc-5& 1 6»flS2F5SC«fctK H4 6 

CD £5 fc^jSEB* \*tz.$m 1 6 Q AMOTO^t© 

(t ^jacD«a«E*w«oM^*atti^ * - ^ * b fc|5 

[0 111] ifcH4 7©±5«EKl'feW4Q 
HHHWK4 7 1 J^e^-mtv*©-^ 
[0 112] CC^i:U2r3©JW5. l"3t± 

HW««&tt-rnfee^©B^*«*s b^ c 

&-5 ic(±El3 8TttiBUfc«fc-5«cEJJ(H*«f **** ^ 
^Ktt?»-i:T-feSo MA^nvh»4 5 1©#©6! 

(Dmm&mwM* 71, 471 a *©«^A*»5-i: 

[0 113] W.±©<to^bT 1 6 !K W 



**£©*©*&«■? 4 P S K Smmz J: »> jEJfc 1 6 Q A 
M^SEJBB 4QAM©e*©JR«**ll^^*^^'5 

" ^®6 4QAM©aB^S^B#©ttffl!t ! l 

[0 114] W±»b<J£^feJ:-5t*»W©(E3l»« 
fcJB^S^fcCfcD, lo©««flf*-ea»05*-** 

mmwi&t Ir)b# teai-r s - 1 vx- 1 5 . 

[0 115] iOf^C, -o©S©*c:WUJI*«S 

10 e«*tiMiffi*ft*)^3o©Birjg©s««isa9!S-«"s 

t .fc5tffi3X b©S§ 1 §<i#£fRAbfcA§<i1H±ff§ 

if^PlfeffllSa^ h©»2 3WI«*l**bfcg{S#tt* 

K »2T-^^Kfg5. *§y©T>^± 
t«^g?t6©s *><et)«3^h©S63gffi«lfe»IXbfc 

AttiBi. m3T-*m(D±x®mm!£x%2>. 

[0 116] fcbtglgfl^S^^*^*^'* 
^S©T>^^-*'i:>5i:-r?.±^l«3X h©fc»?i»# 

i 5 #m©B£ijffi£feg-r*ifciu WHttfe tr^t ± 5 

mWhX'ZZo ;:©ttfev^ljfit^i^^>^-®3 

30 f3^hi) s g<%Si:<'^M*^^» 

[0 117] &±©«fc?£#^BJl£Tve^i;:j&ffib£: 

»^ 3o©ibk©^-9— t:** 1 -3©««©H«» 
mmmx&fp sk, »sqam, 

16QAM, »6 4QAMfflM?:^bt* s > 32QA 
M J ?»2 5 6QAMT-*^iT-IS. Sfcs ^5 8^0 
68(a) (b) ©i^ft4«4l/<H:8«®ASKte 
fC»lt«-J:«*i. 8PSK, 16PS 

K, 3 2PSKT-4)^JET-?So i tzMMmXltffiMte 
40 ^©^J^^bfe^^e^^^SM-e^lBllit-bT^ 

[0118] (mmm 2 ) mmm 2 1 -eKW b 

fe^o ^iffi^ji©«^n^n©Pi)i^^>^;uis^, 

bSM 2 -r-(i^^-iiiEte^^©MiS«J'&S^** s 
»ft 5 . JI»Wfc tt« it tt D , ©HW^ + > *^u© 
5*-^ &«ilttD ,-1 h D i- a © 2 ot^U bs d ©^sa 
50 ^^©lofiditHDi-if*— ^©^?-ITiEI6**D 
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<fc!k aSSB^I^D^^D ,-:>©:?-* ©i^-^fi 
t&atfRfcSfctt* »fflMg^©C/NffinSHft< UTV^o 

[0 1 1 9] -3ft aHWBJi?-*>*;u©7 ? --**0' 
SOU «0CTIEW*fc*tt99©teffi«©K»)tnE©*e9 

ffflgggl©;*; * S ft HS!Mb-r 5 - i: fc <fcBI i) ITiEIB* C J: 

[0 12 0] dftftffl^Silx D,f+>^;HiD,.i ) 

[0 12 1] cn*A*«*©C/N«[i:BJi^-ir>* 

;i/#^©E]8 7£ffl*ATH$£HJ3-r;g>i: > PfJS?-* >*;i/D 

J:t5^ CN = d©B#, DwttSt^ti^tfD.-a, 
Da-!, D 2 - 2 {i|?££*"l&^„ &fcCN = CJJLtfc:fc5 
J:D 1 -2* s $f.Cff4*h, CN = b©^pD 2 -i*siOt) 20 

CN=a©B§D 2 - a *siPt>-5o CI©<fcd JcCN#± 
#3Ko*tT, B£igffi&»»©*MM«g*.T^<. a* 
fcv^fcCNtfTtfSfcoftTx B£nnte&F£J|©tt8[ 

mamr-eSLwrzo -ttwcias ezms 6 1 t^-r«t 

^^/^©BEBI&LahU CN = bfllLb,- C 
N = Ct-(±Lc, CN = dtliLd, CN = e?SLe 
h««2:-r«. M<lT>7 L ^-cfc D Ld©ggSI<t Difi^Jft 30 
^ti^8 5T*KiB>9bfci3^D,- 1 ^-v>^;i/©^* s S 
C©D,-,©5WSqIIE«Hft«8M»©1H«8 6 

§j£i^ffi^T-B£T-t3. |5lStbtD 1 -2ft>^;i' 
Itmmr > <£ t> 8&§f L c gl A©fiUR 8 6 3 T*B£T- 
ffi«LcWrt©IBHT?tt1B«8 6 2^iJx5fe 
«>Dl-l^--v>^;i/^B5feT-t€>. |s]«£ LT«l3£8 6 
4TttD z - I ft>^ii s ff4t-E?, «J^8 6 5T-ttD 
2 - 2 ^ j p>^-;u* s W*'5Jtgi:'fe-5o -r©«fc5fc:LTx C 

Ntt©5Mbfcfl^fe^eai?-+' >*;i/**®»H<jt:«'i>-r 40 

*»i8©£ttej£*;H^SCttfc:.fciK 7^d^ 
££©£? fcC/N©£fbfc#v^-**#**fc»'J> 
1-S«JfS©e£#prt6fc&3fcv^»*#fcS. 
[0l2 2]*t, JMtSj&HUSSiB'**. CCTIiSl 
3IPgJi2/f, tt31ttJ|2S©%ni09ft]£^S. S8 7fct 

sie«i©^D>v^ia-?%%. m*ff)ic&mMm i x-m. 

BMLtzm 2 ©£&*©:/□ »y * B 1 15] &&©?!¥ t V>S£ 
TV>5^* S S^S. C}xJECCx>3- ^tBSfo # 50 
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ttliB 3 ttl-1, 1-2, 2-1,2-2© 4 o©fcB£& <b*>* Xfj 
If^D,-!, D i-2, D 2 _ lN D 2 - 2 ©4o©{f-f-lC^ 

Cx>3-^8 7UICX*$n, §<$\ 3EECC^> 
3-^*8 7 2 ai:UECC^>3— ^8 7 3 &izm<o 
ti, K!3lTIE©1Wb#&;**ii>„ 
[0 12 3] i!T?±ECCx>n-^8 7 2 attl'JE 
CC^>n-**8 7 3 a«fc»)fc»*>&:x:7— JTIEt6#& 
feoTO*. Z<Dtz&b, M8 5©CN-P§e^-V>*;i/ 

*;i/fc£D a-zf 1 ^ >^;u«t C/Nffifc^t 

1-2J: >> C/N©ftTfc9iV^|»l«jft|«JM|jifc&-3T 

^5. ^fJlJIE^nfcDx-a, D i- 2 f3^(i-nfiE§5 8 7 4 

D 2 - ls D 2 - 2 I^lii2ECCx>a-^87 lb 
©4)©#^±^>=J— ^ 8 7 2 bfcffilEC C^>3— V 
8 7 3bfc«fc»)*»)HIE#^b£ft-&fi5»8 7 4b£«fc 

ECCx>3-^8 7 2 b{iIiJECCat>n— ^8 7 3 
bi&i^-.niEffiatffc^. £©»&. ^p^4H:D' 
a fs^ Dafi-grJ:5»»ffl©aEi|«^*f^U % 3l{ga5 5 

.t&aassfts. fii±©j;-5tia8 7©jjie«u±*r 

iaii«|lT?KBJibfe*«tJ:*Di % D 2 ©21©tllPS 

5 — BIIEfe*©a6g"JftiC «fc D D D a - 2 X(i D a _ 1% 
D 2 . 2 0§« 2M©il9nHMB4ltifi&«-3TV^. 

[0124] *cd©e^feSfi-i-*ttJBSKra-r5. 

^8 8tt3WI«©7'D».!»*IST&*. H.8 7©3t{»*8© 

mmm^z&m u&sg 2 3 3 ©«#stE£i£, nus 

m 1 ©^ 2 1 T-iiH^ L&H 2 3 3 t tm&L 

T'&Zo ECCf3-^8 7 6a, 8 7 6 bftifijDLS: 

58^16 8 (a) (b) ©£5&4{i& U< &8{B© 
VSB«©ASK«^fcaW|-*-*Cilt»T?*5. *fex 
PSK, F SK'g«HT-£<fcV' l „ 
[0 12 5] ^T, H8 8C*^T, S(g?nfc«^fi 

IMIS3 5Ci!)D„ D z m^tLxn^ti^m^3 

a, 3blCj;t)x D 1 - 1 t D ,_ 2 , D 2 - lN D 2 _ 2 ©4 

2ECCr3-^8 7 6bt:XiiiSn5. flECCr 
3-^ 8 7 6 aT-fct. Dn-iff-^A^iE C Cf3-^8 
7 7 at«t 0R»)IIiE*iiT^JEK»3 7fc266»*tft. - 
2k D,-«jStttBECCr3-^8 7 8 atJ:!)R!) 

njE*ix-&j«aiJ3 7taie,ii*. i§i«iclt^2ecc 

^3-^*8 7 6bici3t>TD 2 - 1 (f^Ji±ECC7 ; 3- 
^8 7 7 bfc:iD^T, D 2 - 2 f=^{iiiJE 00x3-^8 
7 8 bic^TMOITIE^itx -&fiS,§P3 HzXftUti 

^DITiEi*ixfcD,-„ D,. 2l D 2 _ lv D 2 _ 2 <l^-tt 
AfiS,SP3 7^Cj^^ ^ ^T loOft^h^Otii^gPS 6«tDf±S 
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[0 12 6] £CD»^ »!IBii*Jlt«tOD 1 -xttD 
1-2J: Dx *fcD 2 - 1 {±D M «t DROfljEte^ffiV^fe 

[0 12 7] *#A9fcH igh Code Gain© 
iECCr3-^877a, 877bhLow Cod 
e Ga inCDiJECC^^ — ^8 7 8 a, 8 7 8 bCD 

Cf3-^016 5 (b) ©ECC Decoder 

E CCr3- ^tCU — K VD^^ffc'J- FVD^> 
W^©W#CDapRF^*W-5fl3*Si^>BI 1 2 8 (d) 
(e) (f ) tT^fTrellis Decoder7 4 4 p, 744 
q, 7 4 4 r*«V^Kt)PIEC!)^IHIffi*©*Sl^ 
^b*5C*fflVS SifcCiDRD ITIEf^o^ OCod 

[0128] SfcHl 6 0. 016 7©^D^^H^^ 

-riacsnsssfc-f 7 4 4 ks, gfgas 

t;T^>^-'Jw\-7 5 9K, 9 3 6 b£|£W\ Ell 
6 8 (a) ©Inter leave Table9 5 4fc:<fc?K ^ 
— U— ^-f — U— /t— 9 3 6 bcD^-T > 

^-'J-7RAM9 3 6 x^ T3-Kt§:i:ta 

fctK HMfetffi^*-*. 30 

[0129] ^^mmm^mmm&^ms 9cdc/n 

So 08 9ttVT, Ii8 8 1(iD 1 - 1 ft>^V© 
C/Nfc:x^— h©H«*iSU a&8 8 2t£D 
i- 2 ?-^>^;i/©C/NtfTIE^:©^^ — V— homi% 

[0130] A*e*cDC/ / Nfit*s/hs<aintf3a* 

© C/N«eiT"ettR 5 ITIE^©^^- U- b tf^*^ 

— *#!E«£S££ft;&^o £T, EI8 9 ICjfc^T^ 
£C/N&_tl:fTi9>.< £D*-im^<DmU8 8 1 
i5CC/N#e£lT0*^Di?t>*;i/©aH#-C 
e<C/N<d0D^D a 5 L ^>^;i/©mil{± 
t'^l)^ Di-if t >*;KZ)X7-l/- mj E t 

[0 13 1] C/N=dCDB§, D^ttK&UEffi*** 
Da-act D^fc», K&IJ:E«<B:x^— U-httjS8 

l§o-5, D»- 2 ©K5IT]Effi*ttD 1 - 1 «i:JS<^ 50 
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fe»fTIE^CD^^-l/- h#D a - 1 {^i:'fg<fe^fe^!T 

§&^o tot i-^^^BST § So 

[0 13 2] C/Nfl^±bTC/N = Cfcfeo&B*. 
Di-z^KDITiE^C^^—U— h*s^8 8 5 ClZ^T 

T-ttD 2 _!, D 2 _ 2 o£ & D 2 ^^>^;i/©a^(i^fii|| 
C/NCDFrJ±^#1\ C/N^b't'ife 

[0 13 3] £££ C/N#ft±bC/N = b 
B^T 5 , D 2 - 3 (Z)^^"b— h#,&8 8 5 blz^t 

«r©B#, D 2 - 2 ©^^ — i/— hfcfcE t hi 5:*:&^&«> 
C/N = a^TiS8 8 5 aC^ti 

[0 13 4] dODi^tCbT, »DITIEiB*03ig«b* 

2«<z>»siBJift2#i!iu tf-4jicDPtJife3as* s -eg« 

[0 13 5] ^-^'fcjfiSttreJicDT*— 

^« it & jift awii^ * s «fc o wmmmz 
wafcess b: & *» ^ & s ^ * ct * 

[0 13 6] «Segmentf-^07Fb 
J*^— ^iB^E®^©*^!!^— *-$\ 16607 

T-^5:High Priority Data D 
i-ihLTI8 8, HI 3 3, HI 70, El 1 7 2 CDH 
i&h code GainOECC Encorde 
r 7 4 3 afSIU SffgS 4 3 0DH i g h code 

§ain®ECC Decoder758 T*§{f f 
So C^ST'ttC/N^&fbbT, ff-^-cD^-u- 
h#Jf£TfeH i gh Priority Data 

<bt"S G raceful Degradati o n<Z>2& 
^Wf^ixSo Ell 3 3, Ell 7 0<Dg«gP7 4 9, I 
§§^7 6 OfifyMtf) 1 6 QAM, 3 2QAMT'fe, «® 
^JE€?!14T-M^SE15 7cD4 V SB ^6 8 CD 8 V S B 
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X'i> 8 P r a c e f u 1 Degradat 

[0 13 7] ttzs HI 3 3, Ell 5 6 lZ^~t^ o i:. 
High Priority DataS2nd da 
ta stream input 7440(fiOECC 
E n c o d e r 7 4 4 a t. T r e 1 1 i s Encod 
er744bTHigh code gain©^D^ 
^§-{b£fTV\ Low Priority dataSE 
CC e n c o d e r 7 4 3 a©<frTL ow code 

ga i nCDaatHWbftfr-ScfcfcJ: t) N g(iB#©H 10 
igh Priority datatLowPrio 
rity d a t a©:t^— U— <zt£-3{:)--|> 
ztifiT'g&o £©fc«^S8*©:*:rlJ&C/'N©3Mbfc: 
Mlt^. High Priority Datalig 
flT-SSfcfe, S»*TV^«©j:5K:»Slfef*©JS 

•fe. Low PriorityDatafflMt^\ 
IIH^btS. IfrbHigh PriorityD 
at attS££*xafc»B*7n v *©E«««tt|f£ 

t# oiigfc & 5 fc v> ^ « L,^mim f>ns .. 

[0138] (HtfE0| 3 ) WT*»W©» 3 ©SU£^J t 

[0139] 029 fct£ffi0i 3 ©ifflT$§. gffiftl 
3tt*»flB©C2atBfe7 f i?^A-TVttaSi'^7 i AK:ffl 
^£0!I£^U jBKJ£ffeK©A;bq!Mfc4 0 2B\ m 
«j>3-^-4 0 l©A*gf5 4 0 3fcA*U 

-*5»JCa«£fU BE«lHl»4 0 5fcJ:*)E«ir$nffi* 30 

[0140] flb©A*B*«ll 406, 407, 4 08^ 
«*li«i>3-^-4 0 1 i: |SI«©^fiK©^ 2 ®^ 
i>3-^-4 09, 4 1 0, 4 1 1 t«t »)ffiSi$*xtB 

[0141] dtV?>©4«i©7 ; -^©d*,x Ilf-^ 
JU© 4ffi©{f ^BU 4 12011 fil 413C 

«t«)TDM*Si*©l«IBfl9t^»<b*ix-r» SSl^-* 

[0 1 4 2] £2?*-*7iJ©«^#©±SJ*L-<B:ia$ 40 

tt#m»4 i 4(c<t u^M^b^n, ftz^-^jufcux 

&{f«Sl £j££ft&„ §g3^-^?ij©fi^g¥©^ 
»*l/<ttlSStt#'«S4 1 5fcJ:!»^mfl3Six, ^3 

^-^mh^xmmm i titans.," 

[0 14 3] Cft&fcgttTiSfiflUTfttSo©? 5 -* 

ai&XHS 4 tc«t o fiys^j i -ea^fcsaftff «r\ sis 

gB5fc<t?)7'>7 1 ^-6i:eSES7tc«t(3, SllOtS 

o i 2ci!), mi 2 3 e© 3 mw&mm. 

[0 1 4 4] Sfll§{s«S2 3Tfttfio£B2 lt«tt)^S 50 
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r J ©^g©Z>7 1 ^-2 2T-g(tT^ SfBe-5©tf©JB 
l^-*3?iJ©<fr£Mgl^-*?iJff£g|5 2 3 2?S£U 
^1 BHfc^ — 4^-4 2 ltitlNTSCeffeKli 
7-f PNTS C«**©fil¥tftflE ©«Mftffi* 4 2 5i:4 

[0 14 5] g§2§{§*S3 3T-tt, 3sgr 2 ©4>g©7 > 
>^-3 2Tf£W"t» & 15 s — *5Ulf£fl»2 3 2 £:tg2 
?*-*ajS£»2 3 3\Z**)t&15 ! —p&J£.m27 : -* 
*I£«£U 3g 210^ 3 -^-4 2 2 5C it), HDT 
ve-^*©SEj|p<ft§E©Bfc«tijbij 4 2 7^l< tt«Mftffl* 
4 2 5, 4 2 6 £B£b 3. 

[0 14 6] m3§fl*S£4 3T?ti\ 4^r 3 ffl^iCD7 
>7^3 3tSW~C> *5US^»2 3 2 fc*2 

^—f JIJB£S$ 2 3 3 1 9i 3 5 s —* ?»Jff 2 3 4ti 
»K ^7*— **Jfc*2?*-*jyi:jB35 s -*aj;fcB£ 
U ^»Baiffl©jBaB«PfiMCHDTV«F 

©@fSp^e©B*^m* 4 2 8ftm*-r*. w^-m^4 

2 5, 4 2 6 6, 4 2 7 fcliWregS. — &<D : r*J9 )\> 

tvsgsbu TVffr&mms ny>t>te&$n, as is 

Ii2 3T-Sff bfci§^ NTS C«©&ft?ft©l$&tt! 

#4 2 6 iibTtiiTJ^JlS. 

[0 14 7] T*&, Jfet03 0©g§ 1 WitMi^>-3—?— 
4 0 lo^ny^HCSfS, HMtfePU jg 
SS?^Jg©Bft^{i^-|±A*a5 4 0 3 tZAfiZtl* ^-18111 
K4 0 4lzmt>tlZ>o ^HB4 0 4Ttt*^>l ! 3 
— ^-r 4o©<s^fc#1K-r3. QMFf 

©zk^o — ;^7^ 4 5 1 hzMF/W/^^-f 

4 5 2 t J: D , *¥fittJ5fc#fc*¥ift^#fc#K$ 
ft, -9"7 r f->7' i ;>^g|5 4 5 3, 4 5 4fc«fct>, £-*© 

fritm\g.v— ;i/^4 5 5 fcffiS^w ^U7^ ;i/ 

^4 5 6tj;i5, &*jfcWBimmm.1BMm i *. BSbTH 
i. V L ff-? ii7k¥(£^Sil^fS-^. B§bTH L V H fg^-tc 
&mztl* V7V->7*) >^SP4 5 7 t4 5 8 
1t>:7V >^u-hfcfii:bTE»»4 0 5fcSie>*i 

So 

[0 14 8] 7X¥iS^J5K^-(ix mmn—/iz.7 4 W 4 

5 9 fc^it^'f 7-f;i/*460JC<fctK zMFSS^a 
iBI&®M^-s S§ bT HhVl©?^, Tk^FS^Sitfg^ft 
^ B§bTH„L„{l-ifCfl-8i£ft, ^7 r -9->7''; 

4 6 1, 4 6 2t«fc»3-t»->7 , ';>^U-h$:TlfTs £E 
,^gP4 0 Stcse.ix-g,., 
[0149] EfgSP 4 0 5 T-{iH L V L {I^&m 1 ffi^gB 
4 7 1 T- D C T «©«a©jE«ftfr^J6 1 tilTJas 4 7 2. 

[0 15 0] H u VHe^tt»2EJSSIJ4 7 3fffie*n 

4 6 3t:<t »?EiS8£;ftJ§2aj7ja5 4 6 4^SI&n-&. H 
HV„m^tt^0gS4 6 5££t>ftJ5HfcKBMMB9 (H 
hV„1) t@iS<S^jSB*^e^ (H h Vh2) t^tj-t 
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fts H„V„ 1 {i^ 2 ffi*g(5 4 6 4^ H„V„2(±!g3tB 
7jgp4 6 8^m^>tl^o 

[0 15 1] »CH3 l*ffll^lMir3-^-4 

2 1 zmmtz,* m i afc^a-y— 4 2 1 ase 1 §fg 

0 lfcA^L^^ v>^;i/gP5 0 2{C<t»)^.^^>^ 

5 0 3 t«t d, B5aioH L v L fi^{c 

ff^bfe*il®Jt*^S[ElgS5 0 4 ttB7jS5 5 0 5Ci 
t>IB®i£^£aSbTNTS Cfi^©@]^5 0 6s NT 
SCfS-g-T*^ h7-<7WW<Dm®.5 0 7, KTVO 
7;HSB©ja^5 0 8 & b< l±s 9^ KTV©-^ >VS 
^.;m®CDil^5 0 9 &a«r*-S. z.(DWs£is 
* & L < {±-f *©2o©jgffijiS©*>f :/ 

#3i^& 0 ^ssfeNTscoti^5 2 5*t— mmm 

t«ti 1 0 5 0##{#£>:h,3„ Sfex ^s^wastews 

1 iPt,© 4 P S K©— MiO^iS&JlT V^5:S:{gLfc 

*-&t±x sn i &®m 23tn mm.Ti-FA 2 1 1 ± 
sra-rso ifi2§i«3 3^e,©Dx{t^ii^i a 

#355 2 1 <fc D Xts U fg 1 fffiffl 5 2 2 -CW&^tls 
^r—^—V>yV>V^5 2 3 tit) 2 f£©+J- > r U > 
^V— bK:*t)Sii:o— ^^^;i/^5 2 4t«tt3, H L 
V L «-5§#B££*l5. D a «^it»2 A*»5 3 0i») 
A2jU ^Bt[UES5 3 1 t) 3-o©fi^-{3^-il$tis 
»2ff*«5 3 2kJ|g3fffiaJ5 3 3J:s Ig3{$5g|$5 
3 4tC«fc ^x^^>^;u$ti, n 

-it>7">; >^SB5 3 5, 5 3 6 s 5 3 7 £<fc £ 2fg© 

•y->7*u >yu— htteQ, ii;w;u7^w-5 

3 8s ifiD-;U7-(M5 3 9, Sifi/W/l;*;?^ 
J\s#5 4 OlZ&bm^tlZx, H L V I _{i-5fi;H 1 _V H {t^tt 
*DSS5 2 5T*SDff^tXs ^— tr>:?*»;^gB5 4 
1 txk^pn— /^7^f;i/^— 5 4 2(ci?)7X¥fi^^ 
ff-9t>fe!3s Soffg§5 4 3(;ie,W. H„V L {l-*5-£:H 
HV H iOTttin*S5 2 6 iz± t) Jnff^iXs *--;n-— 
V7U >^S)5 5 44i*TM^7-f;^-5 4 5C 
<fc t>*¥i»«l!MWS^K:& t) 543l:: < J;!)HDT 
V«©AJWfc«lBM«S^HDM^i;& ^ W£35 5 4 6* 
£,HDT V^©Bj^til*5 4 7*5t±i^$n2.„ i^Ci 
5NTS C{=^*)tB7J$n2.o 

[0 15 2] ^3 3(i^3[lJ^i3-^-(D7'D>y^E| 
TfDie^ttSR 1 A*S5 5 2 1 D 2 {g^{±gS 2 A££l$ 

5 3 ofrt>xti ^mm^^-v- 5 2 7{c«tt>Buxn 

©^)liT-HD{i^#S^^n^><, D 3 {i-5f{±!fi3 A2)SB 
UBlWMSIfflfft^ri— •y— 5 5 2 £ <fc 5 
ffSs ^X^^>^;i/s 43<tU f -&fii4^nH„V„2fg^-A s 
IS^nS. Cl©{i^l±HDfi^h1^£SI5 5 3T-£rf$, 
^tl^K^^STVfi^-s S-HD<f-ff2;&!3m7Ja$5 
5 4 J;DjB«lW«ai!Wfee*5 5 5*«ttl**ns. 
[0153] 2 9 (DWLWT-f&fltz&mm 4 0 1 © 
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[0154] H34 {±^-^|E?iJ0T-fc t> s £ 1 t 5 -* 
J^iJs D 1 i:^27 : -^^Js D 2 h^3T-*-^?iJD 3 t 6o 
©NTSC?t>^Hls L2s L3s L4, L5s 
L 6i:6oOHDTVf + >*Ml~M6};6o©S 
-HDTVf-t>?Ml~H6ST©»C BfPtB 
tt±fci;5E«1--5J&»£Sv>&*>©-C&S. I3 4liS 
■TTOM!liBtD,e^t:L 1 A>C>L6*TDM*a*-Zf 

io o i c*i^-+>*;i/CDHi.Vi.e^S5ai*. mzD 2 m 

^© h* ^ -Y > 6 0 2 £(±31 1 >^;Hcffi^-T5B#P^ 
lf+>^.;i/©HDTVi:NTSCi:©Mi 
^MloSDs SUa>©H L V„M^-i:HHVJs^tH„V„ 
HS^fcSSS. £fcD 3 {g^© bV-f >6 0 3 t(±|gl 
^i>>*;i/©*-^-HDTVM#tf*ftH 1 , f&fc>*> 

0 3 0tMLfeH„V„-2H 1 

[0 15 5] CLdT-g! l^>*;i/©TVJg£j&RLfc 
W^SKUB-TS. ^r^ST-Vy-^-i:* 1 §fs^2 3 t 
% 1 Btr3-^4 2 1 ©$>.X^AS:fe-o— |§©gfl% 
20 {±0 3 l©NTSCt>L<tt<7'f KNTSCOTVff 
WffetiSo W:*l7>ri-i:i2S^ia3 3 tm 
2IBffe:n>=i-^4 2 2&fcO$&£©S«#a:*-*>* 
;H £3iRL&Jg-&^ l^-^?Us D.O^-f >60 
1^2^-*?^ D 2 ©K;W >6 0 2©{g- s f£l&fi£ 
LTf + 1 ON T S CSfflfcls) DSiHrt§©HD 

[0 15 6] A^T>5r^i:^fa«i§T-t$Sg3§{i;Bt 
4 3 i:^3Bi^n— 4 2 3 &&oBfci®fii^©— gp 
©^ifttDaOM-f >6 0 1 i;D 2 ffl K^^f >602 
30 i:D 3 (Z) Y^-i >6 0 3 0{l-f-$-&J5!cUs ^^>^.;H 
©N T S C tm fc*ttrtg-CttBffiffl©HK©jBJB«ie 
HDTVfI-f-^f#?> 0 2*^. 3 ^T-CflfeC^-^V^;!/*) 

[0157] 13 5{±giJ©F^^ >©MT65. *T 
NTSC©ilft>^H±L 1 £iEB£*xTV>5. c 
©L l{±D 1 {f^©^l ^-f A K^l' >© K^'f >6 0 
lOffiBC&tK $feaia5{3NTSC^©^^^>y;u 
fflgt^ite^J 1 T*SiB^ U&«BI« «$:$tft»?gS 1 1 *s 
A-?TU% 0 WCHDTV©! lft>^MiLUM 
40 lt^f!l$JiTAoT^5. MlliHDTVhNTSC 
t©H#«?gT-& Ds D 2 ©h7'f>6 0 2i:h^Y> 
6 1 1 ©M;£J.:AoTV , >5 <> C©i^6Mbp s©NT 

s cEEmm^mm ll i {c^-rs t mi ®^{± 

2§012Mbpsfc45. L 1 tM 1 fc^fotSh 

1 8Mbp s©fa* i I2§||«3 3^^211)^3- 

^4-2 3*^«^s4RitgT-fe5. -^s m&mm^ti 

TV>SBE^ac*fflv^ 1 5Mb p s©»HDTV 
ESSM-^fcHSTS So ^■oTE3 5©IEM 
T-f^ > T- H D T V t: N T S C & |5]^{cM^T- ^ 
50 i>„ d©^5 L ^>^;i/2T*{±HDTV©B^{±T-iS5&: 
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S2 HiHDTVOf^i'7>7;i'f«T-fe5. * 
fc, ^-HDTVI^SL 1 tMl £U 

xmmztiz, z.-^—nDTvom$-mm£Va<D\ ! 

^^>6 0 3, 6 1 2, 6 1 3£/8V\ NTSCS6M 
bp s{C|£SLfc*§-&, M3 6Mbpslfi, EEjg£ 

TS<-fti&mwmmwKcDi3z&&m2 o o o*©^-^ 

— H D T V ff ^ * feiST- & 5 . 
[0 15 8] S3 6 CDlBBEliiDaT* 60©^^ Af7 
<Y >£d3^£**-^-HDTV{f^£e&Ufc*1§r£ 

NTSCE»flr5fc6Mbp sCBi£Lfc»-&9 10 
{g©5 4Mbp s&fcmX'g&o dOfetoi tliSilK© 

-rt— HDTVfcea&TfgS. 
~[0159] W±i±, »««*©««©*¥*» L < fcfcg 

SilO2-=>O0«[Hft«-5cfctJ:!J, fflSftfUAM* 

tt2{gk&£. JiATCWBIiS-ri.. 
[0160] i49l±Il 5 s -* JU0*Wi«e^Dvi 
fcaififiSJO^DHifiVJB 2 7 s -* WOHJ t < D V2 i: D 
H2\ mZr— *JU©Dv 3 £:DH3©{I^iaMI2I£^-f<, £ 
©»^ m^-^JUCSiMHWB^DviCNTSC^ 20 
©{£££T Vfl^AoT*3 ►> £g 1 t*-* aj©*¥«8tfS 
^D H1 iCiftl3£TV{I^#AoT0 3. ftoT, SttffiSE 
7>7^U5tPfcoTV^^I8 15*1*2 3 It, NTSC 
t£©<£*£fM^£B£T-#3. Ms 2k¥©iPOj|R] 

©d«T>7-7-^*)^^l§fim2 3BU #Ixfcf, L, 

S(Slg®»2 3*ffl^fc»^ 7'>^7-©te* 
CiD, -JttiNTSC^ ffe^T-ttNTSCilHD 

m#fc5<, 30 

[0161] 05 0fc±TDMA#5££Lfci§^T\ #7* 
-*^-X h 7 2 l©7ta!gP{3|5l8SgP7 3 1 fcjb-KIB 
7 4 1 #IS:W-£>ftT^3. X, 7 b-A©7GSia$£«±|5| 
»Ht««7 2 Otfa&lT&ftTMSo 
A^D-yhStf, S^loCff >^l/tfi!)$,T 
T^S. fditf, S1^AXD^F7 50T^lf+ 
>*;!/©:£< |5|U#i£©NTSC x HDTV, ^~ 
HDTVSrii£>;ii;#T-£-2>o §«0^^fA^O-> h 7 
5 0~7 5 0 etf^rKffi&LT^So t£-=>T4$5£©St 
i£»#»S©*>r A*Dy b£flJt,vCTDMA;&3CT» 40 

m-rzm-s. utMbtNTsc, hdtv, 

/*-HDTV©i^#TS*fcv>5»*i«&S. X, S 
fSflH4>* s Fffi«7 , >5 l 7-T?Se 1 3{§«ft2 3 £fco#|/&© 
^NTSCTVIfl:SIS7>rt!6:f., HDTV 
£«£T-#6. *2ge*3 3fc-f4i:ffi;»Mfc«©;*- 
^-HDTVSS4fl5. f3§ffi4 3{C-TSt^ 
-^-HDTVfg*S^5±fc:||£-e&5. JiU:© £ -5 C 

5 0 ©«t -5 *EBT^ h«OTDMA7iiSf4 

<> H4 9©±5**tt«*©B*IHI£>*fcnJtg-Cfca. 50 
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HDTV{I^£H£T-?5o 

[0162] fiLtSB^fc <£ 5 CUSEFiJ 3 let 5 jBftftife 
gSHDTV, HDT VhNT S C-TV©3 0©llf 

©p&tt©fci>7^*;i/Tv;&g#^tg£&£^3^ 

[0 16 3] ddT*, *»3BC«fcS«JBQAM£SRQ 

[0 16 4] 1 6 SRQAM©X7- U— hfctt 

*-f-£o EI 9 9fc£ 1 6 SRQAMOi^O^ Wl/EI 
X-lbZx, 8 1 fcP8C*SV>T* 1 6QAM©i§-&, fl^ 
8 3a, 8 3b s 8 4a, 8 5, 8 3 aS©S16^rO 

e^ja©iwmtt«siffl»Tjfe»>, ix2<5f$)5. 

[0 16 5] 1 6 QAMCif jS8 3 attlgtt© I 
te, Qtt«t 5 (5©8g«CfeS. CIT-l 6SRQAMC 

ffiaMfr£>©EIB&n<?©ttB©4i5jA8 

3^iSt5. ^©iS^nJi 
0 <n< 3 

.*tfte©ff**,8 4 a, 8 6 tx^isy h UTfl 
8 6©{£fgt^i6-rs„ 
[0 16 6] Jfcl^-^flkDPD^SPe 1 ftZt 
[0 16 7] 
Hfcl] 

1 / nS \ 1 , / 36 



Pel 16 = — — crfc 
4 



[0 16 8] 
[0 16 9] 
[«2] 



; 2 7 s - * $y©£ *> m& Pe 2 -r s t 




[0 17 0] *C3 6SRQAMib<H3 2 

SRQAM0X7-U- h^tt^-r^o Ell 0 0tt3 6 
SRQAMOBf^hMffCfci. Kll*lRl£:j3V\T 
3 6QAM©e^j&HE*tt2<y-efc*£j£«-r4. 

[0 17 1] 3 6 QAM©ff-^^8 3 & t£t&WM£.p 6 
(DmmizhZo C©fI-9.£8 3 a(±3 6 SRQ AMt% 
Sfcfg^8 3©ffl«t->7 hU 3UfJt&«fc?>n<5©26 

**©e*^lttS/7 h 3, 8 

4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 00, 1 0 1 k 
65. 9*©e^.6*»S>fc*e9j£#9 0£-o©M* 
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,&^&lt, ag&4PSKg«*rcg«u mi?- 

^a»9 0©tfJ©9ffl©e^ifc&*#8iJU ^2^- 

[0 17 2] 
[»3] 

Pei-32»-Lerfe/ " 8 \ 

=-Urfc( Jjp" v n \ 

Pcz-32 =A crfc /_>n \ 
3 ^ 4^ p / 

=— crfcf JUT x 5 ~ n \ 

[0173] tft5„ ;:©*§£-, HI 0 1 ©C/N~:n 
•5 — hgtti,-!,- j,p e h{5j£lfcfflC/N^© 
ii&£itJltLfe— F!l£^Th> ffliSS9 0 0 lZtiM.(DfzV)'& 
*7j5S;©3 2QAM©X7-l/-|>^to iffl&9 0 5 

it^~]y~htn O0-i. 5*©it»s^-r. 

i©SRQAM©y7Mn§l. 5 i: 1 
PgJlDjffl^-b— H£fflJgl9 0 1 afc&D, — 
V— h#l 0- ls t;fcV>Tffii®9 0 0©3 2QAMSZ*f 
bT C/Nft# 5 d Bttfo T 4 D attlBj^©^ - ^ 

[0174]SCn=l. 5©*§i§r©S!2|!gJlD 2 ©x. 
v — l> — M£fflH&9 0 2 aT-^$tl-So ^ — V— hifi 

1 0- 15 {c43V>T^ ffli^9 0 0t3t3 2 QAM £I£^. 
TC/NS2. 5 dB±tf&V^|I]^©ai5 — b— M- 
B^T-t&V^ ffi*£9 0 1b, ffi$|9 0 2 bfc£n=2. 
0©^©D lx DzSr^-To ffl«|9 0 2 C(±D 2 &^ 
"To Z.ti%$i btb&t.x.^ — V— hifil 0©- 1 . 5 
S©ffiHC:fc*V>T 2 2 n= 1 . 5, 2. 0, 2. 5©B$, 
3 2QAMtJt^T#^D 1 (i5, 8, lOdBSf? 
ft, D 2 (i2. 5dBMt5. 

[0 17 5] 3 2SEQAM©f^(:i/7Mn^b 
St tS^t^©X7-U- hS^^CCi^&sl 1 
^JD^^^— *?UD 2 ©C/Nfi6£01 0 3© 
v7 MntC/N0iiiT^t. 0 1 0 3S:»Si: 
ffi^Mioi^ n#0. 8«±f^,Wt Pg^e^o 
£ £ ^ 1 5 s — 9 fi D a m 2 7 s — * J!) D a ©esifc: 
C/NfitW^^^tl, *#M8©ab*#£fcS;:fc#fc 
fr&o ftoT, 3 2SRQAM©a^n>0. 8 5©i 
{^TT-SiJ^ASfeS. 16SRQAM©l^©X7-l/- 
M£01 0 2©C/Nti^-b-b©§|»E©ct-5tC 

[0 17 6] 010 2fc#V^TlftMl9 0 Ottl 6 QAM 
0X7-1/-H;gt o flH9 0 1a, 9 0 1b, 90 
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1 c{±&^ 1^— *?iJD a ©n = 1 . 2, 1. 5, 

1. 8© »&©:t7 — U— h&jjVr. ifl9'0 2a t 
9 0 2b, 9 0 2 cli§^2T- ^?UD 2 ©n = 1 . 

2, 1. 5s 1 . 8©*§-&©ol^— h^r^-fo 

[0 1 7 7] HI 04ffly7 bSni:C/N©B§^H{i 
1 6 SRQAM©S^!:y7 h«n££<b 
#£©x. 7 - b - b- £ f# £ © (3 4&g& ^ 1 =r— $ f\\ D , 

fc*25:— *5UDa©C/N©ttfcS*Lfc4>©Tf&.6. 
01 0 4^e,B^t,^5EcJ;^(c l 6SRQAM©«^n> 

io o. s-esbtitt^woiejiea^wffi^&i^fcicij 

[0 17 8] ZZX>m#.mz^i?#)VTV<DM±tiLmz 
*»W©SRQAMftiBfflbfc»^CD-^fe^-r o 01 

0 5tt&±Ki£B#©5gMT>^t§MT>^h©g§ 

gst, e^i/^;ui:©H«Bis^-r 0 i i amm 

7>7vh©fi5£#l 2 5 Of tO«^©§i7>rt© 
^ * ;i> t vaitTj sc fc # v ^ T5sR£ ft 5 essjR ©g^m 

5-l/-hS10ffl-l. 5*tg^t5. f^9 12 
20 fty-fXl/'yUfc^U ,£9 1 0fctC/N = 15dB£&.S> 
*^Tf«£**SC©3 2 QAM*3C©S©PB^S^-t. 
C1©L = 6 Omi 1 efflj&SK&M^TT^^WDHDT 

[0 17 9] b*U ^««©Se*(1:©WbtJ:t)«F 

rai$£c/Nte5dB©nres*rr5o c/N(£#Hfi£ 

ilftffiffl: i & , 'J«k<J:tlO d &m&<DMm& 
Mji^tls 6 0 m i 1 e ©*gfi®i:T©i^1 ! Sit 
30 &£!RT*&0„ ^©*-&, T^n^^v^^^ig 

VM3ai73^;©-9--b*X^ y :r«:^Sf J5&fc©T*;&-pfc.> 
[0 18 0] -73, #2gB£©3 2SRQAMiL<tti 
6 8C^f8-VSB©^ -5 CHI 3 3, 

01 3 7©*Wtfc,fct> 3m<DmmtteZo ^1-iPgJiD 

»l-2B*I> 1 -2TNTSC«E©ilJ|Hfe i BETVJ5£^SI 

5, ^2Pg»D 2 T-HDTV©iS^J5g^*^SCi:^T- 
SS. M«il 0 5t^TSBl-2ref«©-y--K^i 
40 y?tt,S9 10a©iot70mil eSfe^^Tifeyv 
^2PiJi{i9 1 0 b©«td t: v 5 5mileM* 
T-^iI1"5o 01 0 6©3 2 SRQAM©1t-t7vXiJ 

il 0 6tt3>ta-^y?al/— >3>5ffw 0 5 

3©1f-e^3iU7»ia*J;»)^«:flS)lCSt#L&t.©Tffe 
5. 01O6t^tffla7O8^ 7 0 3 c, 703 
a, 7 0 3b, 7 1 2ttft^«6**a;ffl3 2QAM©1t 
-Mi'J7, ^l-iPgjiD,-,©^-^^^.;^, 
2Paf»D,-2©-9— tf^xMJT, SB2»JiD a ©-y-- 17- 

50 HJ7, «»^n^js©ij--if*; t y 7*5*1-. ^© 
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0%, t£*#5S©3 2 QAMO+t-tf^'JT©^-* 

[0181] 3 2QAM©S{ji^3;T-tt«@ 

±6 0 v-<;i/CD^-t:^^';y$:IS^T-tSo U*>U 
gSKtt^R-* MM<D0iimb lz «t t) §fllig^m5£^t*3 

[0 18 2] L^U *^©3 6SRQAM|:fflV\ 
USl-lBWD .-.T-MP EGl^l/- F©ffitf T Vj£#fe 
*HBfD 1 .2 , CNTSC^l/-K© *M*TVj££-* 
SfiU £2M»D a ?HDTV©«KTVjS0-£a&fi 10 
■J-5CtCJ;5 % ai0 6©i7CilitI^l'-K© 
HDTVOit-t^xiJ 7©^g#5 ■^'f ^^/hfS*) 
©©, 4>B¥i&Kyi/ — K©EDTV©it— K^xij7© 
WlOT-fM^lS^U <£&?&«© LD TV ©It 

— tr^^UTiii 8-7-f ;i/*6*f •6fcv>-5»** $ ^*n 

So 01O7tt>>7h77i!'^-niib<lis = l. 8 
©*§-&©1t— tr^^UTS^U 01 3 5iiHl 0 7© 

it- 1:^.^ u r^ffl^T-^ bfe t> ©t-r. 

[0 18 3] iCiiCiD, -#Bfcfi£3fc#5ST?HU 
V^T *>*%B^© S R Q AMttZmm-t 2> - i: C £ *) * 

Q A MT- fcfcSSiiE-r * tT^frlf -^ffiifeCgfi^t gffi^ i: ^ 

[0 18 4] =S|i:f*©f^i';nvaMST-li 
i««i>&HDTV5^«lfc5M6«fet>oSie#U*»fl[ai* 30 

§{sT-£&*>-3;fcfc«k It-br^jnU^F'glC&^T-fe.— 
SB©g{l#L;i>*8I^T-£&a>-pfc„ L*^B^f(±^ 

# o t v t> * fr&mm<Dfr * mm-? & z. 4: 

tit). x^^^HD T VffiI©#ffl4N T S C^l/- 
hV>d^* s fei.„ C©fctog{i#{±.fc5'J>teV^SIlft 

[0185] m&ffc®&mmmis i mz.z>tzisbTvmmm 

«tt<t!)^<©?llt^l^5fefi)TV»ihLT© 40 

[0 18 6] ^M®lztp&M®g.?V- r-*©§fiSfc*£© 
®S(in=2. 5©t§^ 3 6%(£*;fr5UcitLTi£* 

u.T§ft##ttx.3. it- tr^^'JT© 
t s<§#sc©jf jm tc £ t) * ©# T V<Mg# ©#|gJtZ 

A#^-rsc c©cfcic£»3^*;i/;tej£©»*v* 

[0187] JTs 1107©3 2 SRQAMCit- tf 

^omj T^eca^sio nti<fis=i. 8©t§£- so 
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#*©tt SiMDTV^«i:NTSCTV 
S«M©##tt«*©JI!l^«©lfett^«H» fcifc fcT n 
£^SU S R QAMCDi t D 2 ©"9" — 77 0 
3 a£7 0 3 bZmmte0kmzmfcTZ>Ztlz£ § 
«#tt**©*JS*»j^tt**©M#ft*»4 - 4: 

[0 18 8] ^©«£- 
n> 1 . 0 

©P#, W±©J:3*ab*;fl I »&ixa. «£oTx 32SR 

QAMCi^nli 

1 <n< 5 

IHJfiltC UT 1 6 SRQAMOS^nli 
Kn< 3 

[0 18 9] C©J®^EI9 9, m 1 0 0 ©£?£*> 7 r- 
16SRQAM, 32SRQAM, 64SRQAMiC*3 
1x4. 

[019 oimm&n-^mm^mmLtzm^mM 
b<tt{£$MPPteSJfcfoW\ ■cn-ttiie 2 ^-^.ju, gii 
^©^j^ft^ti*. pcms^ ei^me 

ffi V % 2 It- f ^ ai'J TifilKifi 2> hi ^ o m& & 3 „ 
[0 19 1] HJE0!l3T-fc£iai 3 3CSti5C 

BSHWMM^a (TDM) ^tffi^fcttTDMi:.); 
S+t7"^^>^;i/$BS(t> ECC Encoder74 
3atECC Encoder7 43 bl:iti^2 
o©+t^+ >^;i/©^^— rnE©3— Ky-f >£HgiJ 

£§-o\ II 3 7i:S?ti-?C4VSB, 8VSB, 16 
V S B© V S B - A S Kff ^© 2 o©1t ^ V >^;i/© 
Trellis EncoderH©E C C^.>r3— ^— ©Code gains 

3 1 ©Ui0^i:lHlDT-$>-5)fe«)tfsS-r2)o 
[0192] 1131 ©^d 4?Bltt:tt£l&3ftB£$SK 

til 3 7©7 r o^<>EI{ie^MT-fe?>o gj£gg© 
33lfl^©Up converter ;§Ig©Down 
convertor ?&5L§B^B£^M©&$1 

t#t>frz><, tot, ^a^ge©«fjE,ti&#(i±<i5)b 

T-ifc3. |hI«{C LT18 4©mMIB^H4v'X7 L Atti 
1 5 6©e^i>^^Ai:|5)C«BS,T-fe-5Ci:* s t»^5„ 
S*:«^S*®^^cbt< f ^^{±, II 57> 
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[ 0 1 9 3] mi 0 6(Di/Ka~U-i/B>lZ&^Z&m 

fHH- 5 dBCDCoding Gainc£>^£ott tz^^m LT^ 
&o SRQAMii "C-CDM" fccttttiS*»BI3©fi 
■^^-^Sl^fi^SC (Constellation-Code Division 
Multiplex) Srectangle-QAMCjiBfflb&t)<Z)"efeSo C 
- CDMttTDM^FDM^lfeMfb^T^ 

Srli^-r <! £ IZ <fc 5 T D M^pF D Mfc{±;feV^i£g*OD 

ftttsfi^&as&^sa-r&o C0«tatc-CDMH:« 

[0194] C-CDMi:TDM5i^btt 

^M^i^ffl^fc^ji^m^ia^a^ic (fdm) i:<fl» 

fc^ TV»aSfc:|BV%&tt^ HI 0 8<Z>TV{f^©JIIM 
NTSC#5£<D{f^fcfcX^ f7A7 2 5GD£?&/II& 

2 2T*S§o ^7^ — OD^r^ »J 77 2 3^^©*^ U 7 
7 2 4tt-£*iKif;fcg <«a\, :fc:5^GDT*£«{*££ 

* UT7 2 2 &aHt4«t-5t:JB ltt'J77 2 6tS2 
*irU77 2 7fc£*JU#*»lfi^7 2 0 hfg2{f^- 

7 2 1 e^^ttaoTiiiwt^^ 0 mim^i 

3 d £: £ £ &FDM£ J; Sl^JlSiffi 
[0 19 5] ICT'il 3 4l;«©*S3 2QAM£ 

ffi r rheshold2tJt^T 4 — 5 dB^S < TUl^ fot 

4 - 5 d b mmvm. so^jis^^^n^t- 

£o L^U S{Bfs^U^;i/tfTheshold2 
filTtca:*i:fl|«Ji(Z)*rt3*d5»4*2e^7 2 1 a© 

(Z)^?&:VNSg lg^7 2 0 a L*»TeS&<£tK Si2 

[0 19 6] b*>U *«BI§ftfflV^&»^ B108C 
^t-^^^^T^lff-^7 2 0CC-CDMCi:()f!^ 
*15 3 2 SRQAM£ffl^T1t:7^>*;i/l of A§ 
iiiDi-S. ^©^fitCDfSV^^^V^;!/! o f A^^ 
6K:fi»flfejK©J«^S©*4o S2i^721&32S 
RQAMfcU 1t^^>^;H o f B(Dmm%m Uf 
^a)HffiThershold2^-&to^5o "f 5 £{m ^L"<;U#Th 
reshold- 2fcT#oTt>SfiT?Sfe<fcS. ffl^(if4 
«T*1-*2{s-ta$7 2 1 a<3!)^i:&!K t^^>* ! 
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;H of Bfctf7*-+>*;i,A#»3-c£3feiiHgB« 
^■fctf T h - 2 om^r U-<MZ * v> T t» Sff T § 5 i: 
[0 19 7] —%(Dy-77+>ZJVtZ&mM1toS£.<Dtit,& 

&mm+zzt.iz£t), $£>izmm<D®.ifimz.. fornix 

©^ y ^*-^©a5^tf Atl5 £ £ fc i 
*l# 1 0 5 0 #©*§-&, 5 2 5*^jjPx.T, C-CDM 

t it» 7 7 5*©-y— br^^UT^infcs. 

[0 19 8] CI©£3£LT, FDMi:C-CDMSfi 

tv—Mx^}) T&m±-rz tu?®m&tk 

8Sttfc#3o©JI|}£Sf;:£-i!lL, 3offit7ft>^ 

20 [0 19 9] ftCTDMfcC-CDMSH*^btT» 

01 0 9lZ7Ts-?£?lZTi-a 
^TVff-t(c{i7jc¥»^gP7 3 2 fc«Mfee^SB7 3 1 it 
7j<¥'JfMSg)5 7 3 2(Dim^)y^<JVifiiS,^ztt. ZL 

<vmm*imm&§:VTt>mwiziiit)-gft,-&^zt*m 

*¥*§*|g|3 7 3 2 ©WP^©7K 5 F»i^|5lWXD y 
h 7 3 3, 7 3 3aClSftr-^, 0>J;t«|3j»!{i^ 

Z<DZ.klZ£y) s WS£tf J f>£;fe^T-7 r -*:fi£ti J ?>l, 

937 3 5, 7 3 5 a©fflffi£|i3ffl£-£T&B»ttl3JH>t 

0 y b 7 3 7 , 737a S§ftH"T @tt©»«#W £ ft 

o 

[0 2 0 0] Ell 10liC-CDM©glif$5„ 
X, HI 1 lttl 6QAM©&5IJ£cDC-CDM©r3- 
Kffl&MiTIS&^U HI 1 2{±3 2 QAMH£5iji6ffl3 
-KfflO^-CHS^-r. il 10, 11 lfcjjVTJ;-5fc: 
2 5 6 QAMtt»l, 2, 3, 417 4 0 a, 740 
b, 7 4 0 c, 7 4 0 d©4o©Jit::#W-f>ix, fi-^ 
40 4, 1 6, 6 4, 2 5 6fr<D*4r*>h&&-o. &4M 
7 4 0 d©2 5 6 QAM©<b^j&3— 7 4 2 d 
tt8bi t© "1 1 1 1 1 1 l i» -z-hio ;^2b 

1 tto4t»©3-K7- K7 4 1 a, 7 4 1b, 74 
1 c, 7 4 1 dC^fflU #SBU 2, 3, 4ff74 0 
a, 7 4 0b, 7 4 0 c, 7 4 0 d®gf ja**74 2 
a, 742 b, 742 c, 742 dlZ&* "11", 
"1 1" "1 1" , "1 1" i«t)iT5. ^< LT , 

;n, it7'5 L ^>^;i/2, ■9-7'5 1 >>^;i/3, it^^ 
50 >*;U4#T-£3o -ftSff^^F^iij^S^Sh^ 
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39 40 

Ml 1 lttl 6QAM©«3yK©*fl^feW*e« Pcl9 - 1 crfcf 5 U 1 crfcf < Sl+1 > S \ 

SfU m 1 1 2&3 6 QAMOte?gi|g<£^-r. C-C 4 \|Ta/ 4 \(Ic i 

^^•fll^S^^ (FDM) ■^RflHW#J#«*a (TD [0 2 0 3] It^f +>*;V20Pe 2 - 8 li 

M) i:S^W5:i:t:i!), ^>^^# [0 2 0 4] 

t^-538j*#&3. :o LTC-CDM#5$£ [2&5] 
«t t)ffUVN#-fiYb*SC*H3KT-^5o Rectangle-QAMSr Pczz- 1 crfcf SlS 1 

ffll>TC-CDM£afcBSLfc#s if^^t)0<feiZ)$i 2 \ 2o ' 

*SC«itttflb©^©QAM-«>PSK, ASK, LTJH 
*»«tt&«-5jStfc»feU FSK*>|h]«H3^»L;T-§ 10 

S. [0 2 0 5] 16-PS-APSK (P SI) <D^f- 

[0 2 0 1 ] #J;tfc£ii53zE©8 P S- AP SKCt^t t>*;Hffli7-l/-M4 

>*;H©j.9 — I/— ht± [0 2 0 6] 

[0 2 0 2] [»6J 
HR4] 

Pw...-J-fc/ 5 ^ 5 — f ~ t (S2+l)5 



8 



[0 20 7] 1^7f+>^l/2©X7-V-Ki * [»7] 

[0 2 0 8] *20 



P»-i« =-L erfc f-SlS \ + J_ erfc f < SlS2 > 5 UJ_ ^ / 
4 \ 2e / 8 V 2o / 8 V 



(Si+S2)5 \ 
2a / 



[0 2 0 9] th^^>^;i/3©^5— U — Hi 

[0 2 10] 

[&8] 

PW-io-Lerfef-M} 

2 \ 2a / 30 

[0 2 1 1 ] T-m-ttZo 

[0 2 12] M3 7 &fmM4(D±tt.<DisX7 L 2*mX-$> 
(3fflV%fcfe©T% KKI§IIM(MU i&^T-feSo l£0£0!]3 

m±fcmm t >-t^ & o t <^ 3 t &&mm(D&* © 

T>7^2 la, 3 1a, 4 1 a 1*1lls.±.fcmm'r>7 L ± 
lC3&oTt^^©^T-feSo -^©ffe©Kl^«i*^fc< la] 40 

w m±m&<Di%'£&i£m7>^± 6 a t§<i«t©sg 

[0 2 13] U*>L##PJi©gj£gm£^fci§1§r, 0 
3 7©<fcd t®ggStCT>^^-2 2 a3bSfeS^lS«*i 
2 3 tt^B 6 4 Q M A ^ilf L< 1 6 QAM 

mmm^zgrnvx 4? sKt- h-fgn^if-^ 

?U©D Kl^S:S^-r2>©T-NTSC©TVfi^-As»e> 50 



[0 2 14] ifetcpgg6it:7'>5 i ^-3 2 a^5S2§ 

4 QAM<t-^"i>3§ 2 ^-^ 5u tg§ i 5*—* n*wmx 

£HDTV{f^#f#?>ft£. t^oTlllbTVSM&HD 

[0 2 15] — 3&!£$£&&*>iffi^fSSJK©7'>:?:*- 
4 2 aS^|3§i«4 3(ii»^SJ64QAMI 
■^■©a^tJt^^ST-feSfe^l, 2, 3, 
3*JD1, D2, D 3£*M3Lj@iS®?^HDT Vft^# 
f?.tv5. HIDTV«Hft*Siftlll4:ratBH©^-^ 
— HDTVT-*IBre^5. 

[0216] ^©«-&©ffl?S?S©EB^SH:^ 3 4 , m 
3 5, ^3 6©|^ ; £:/BV>TB#F ( g#aia§£Jl?£fSi@Ze£ 
^«Wt;L£;r ^3 4©«fc?K:lA> 

h 6^* >*;i/$T-)ljSia* s fc USy^?>nT^2)J@^D 
1 fl-?~twNT S CfflLl 1 ft>^.;i/t > D2if 
0$l?t>^l/®MllcHDTV©i^iS^ D3 
<3#©Sg 1 >*;1>©H 1 tCj@S)§¥^jgH D T V©M 
^BSi&ffittSifcCtONTSCtHDTVhjgi 

mhdtv& pi-©^ + > *;i/-eafee-r 5 - i: # X § 

S„ Jfei35v 03 6(D£olzm<D3 L ir>*)l'<DD 2 
{l^D3fI^£<£/81-£cfc#t*qj£nfxfcE, «fc9iS 
IgOHDTV-?>S«SHDTVtfftgfl5. 
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[0217] W.±©±-5CS^£F@:&tt©fe5 3offlf 

^*;i/TVJfe±jfcj£& id©ft>*;H b< ttffe©^ 

[0 2 18] T^^;i/*±S(Ii:bt 1 6 QAMSffl^ 
fc6MH z©^©HDTV^^#»§il£ftTO?>. 
b> b d ft £ ©*5£ fcfc N T S C t © PS I •> tz &> |s] 

bsn^NT s c©sy^-+ ^z-frx-mmtz-y-j 
*xhtt(Dmm&mmt-&-?x^z>o i 6 q am 

C 5f- * > ^. ;i/ £ B&tt S <.fcg#& < & 5 £ it T* & < , isSg 
[0 2 19] 15 2l£^aSg£*lTV^;S3$©HDT 

v © 5 s * ;i/«b_tSRiiB#© m&w$m £ ^-r & © 

T% t^»S£;h/t^S:£5££/8^fcHDTV©5 :; :^ 
/l/StaS 701*?>HDT V©SiST* £ 4 SIB oJ^ffi^ 

702 k.mm-rzT+u'fWLmmii i i ©giiutsffi^ 
7 i 2£^bTt^s. ?s#©««-rsa«a5 7 i ziz& 

[0 2 2 0] *{C|^5 3tt*»B8C:J:*»JiScDttSIS' 

fe, HD T V©Wj»»Ka«nil6«*7 0 3 fcfc±i£©(fc 
3tE*^C©S«nIfi6«l«7 0 2«tl)^fqF»S<&S. b*> 
U «6**S:©S«qIt6ffl*7 0 2 £ DJE^tfiffl©^ 
^;vnt s c«©ffi»iME5WSflII61H*7 0 4 ##;£-r 

^;«7o iA»e.7^-D^a«asja7 i i^©««a& 

[0 2 2 1 ] £©»^ *»93-ett7 , ^-n^Jfcja6»7 1 
lfrbcDTV* frMMmi 0 1 ^©fcSSii 3 -o<Dffi$fr 

ft&-f&o loiiHDTViNTS C*>gfiT?Sfc^S6 
imWmM7 0 5T-&2x, m2(i5SS^S»t4*)©©N 

TSCS5S«BU^|BHticSflT-S4^2SS*«^7 0 6 

■e—«*MSn?jj*1-. --T-liNTS C«:C/N#(£<T 
g« rJ«6£S6 1 7 s -* 5U £<£ffl bT V 5 fc o V 

mi 1 1 5 C/N4«ITl/TtijBf 

[0 2 2 2] MS3tttt«tuttHDTV*sg<reS-C^;fc 

&mmm±KT s c(Dfr&mx-% z>m3mmmt$,7 o 7 

T-2fi^J®T-^1-. 

[0 2 2 3] W±©J:-5fcLTte*#SCJ: DS§saa©H 
DTV©SHl*«tti ; F*<S:S* , > NTSC**»fe 



(22) t*W¥7 -2 6 4 1 4 8 
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f fcfr-a fefflttfc^T * HD TVt H-©SfflS N T 

5 C T-gfl qjffi £ fc 4 . lib T*ffi©SfI^f gffitt^ 
*rl3£ffi*M-«fcv^a&*#*S. £©»^ M^© 
3Hl***e : FflJ^-rc4:t«tl}, HDTVCSfpIffi 

^ttUgtC^T, NTSCTV©„ D D (iiT-fffl*!§i|fl 

6 o 

[0 2 2 4] ££2PtJI©fe£^£^fe0i.l£^b*: 
10 iK Ml 8©BfflflE«BI©.k-5 £3RSJi©fc3a#5S*ffl 
^5d£:4> HDTVSHDTV, NTSC, {£ 

*PiftKNTsc.©3o©i/^;i/©BiifeK:d(ibx mm-f 
± < %m^ajmx'$>^tzm 1 $fis«t££ 705 xiz&mm 

flENTS CTV©fiMftTJSia#SenII64:&'5. JJLttt 

^^^^sscSB^T^-n vmm^wm^^. sens 5* b 

[0 2 2 5] JfeC^^^^fiKSS^T^-D^ttiiUcas** 
20 #i^fcV>-5a»J*fl=©feJ:K:i5l*45at«|*^-r. 

*SCtt, KSbT|5lb^-^>^;b^ffiffl-r4» c©£«> 

I©«^ f^a©l 6QAM J f>4ASKtl© 
H5 4©<t&*K«BIK:^-rJ:-5t:-a«BH»TjSb 
fcg^lB*«7 1 3*s^*V^fe^^>HDTV©5HinI16 
«^7 0 8tt^rtlfc/J\* <&-3Tb*-5. It— 

5. ^oT^*^^T-tt^*^* i ,««e<Jtfigib(C< 

v> £ tibial ^tiT^o 

[0 2 2 6] *CB 5 5 fc*»Bli©^Sa6#St*fflV^fe» 

^•s^-To HDTv©K»«usaeRitt««7 0 3ia:x 

fie***©SM"BJIE««7 0 8«t5«rF*<ftS. biP 
U «e**SC«tt)i£^«SH©NTSC*©fi»<MEg« 

utgffl^7 0 t>ti%c -mmwixfjkt^^ m 

— SfflSrHD T VU^;i/T-(i§{iT-§&V^ NTSC 

40 7 0 5 t43V>TT^-P^B{33IR7 1 1 *>£>©££«£§ 
W\ HDTV*,, NTSCfeISSflt*ft^.- 
[0 2 2 7] fel±©«t-5Kigtm*ai«©»^ 
©Pg»SSCiiT- fcfc H D T V &&©§{§ pHg*^ttS^F ft 
<tjL2>-JjX; N T S C T V © ftffi T'SftX- 

c©fe»iaaiB©'y--if^3:';7»** 

St-ISMtffeS. HD TV/NT SCTV©£!lj||* 

^*^^* ;i/ttass«*©tfc**«*B *fea»ttt7^-n 
so yjs«^©ji6»aiiji±ttwaFiisfc *ai<-r 
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SdhtfTtS. CCDB#^T-HDTV©-9--h:^iUT 

m 2 ?=—>? 5u©e^js©iHii«* wm-rz z. t c «t o m 5 

5 T-?s LtzTi?* ;m D T V I N T S C ©SfgRJt&tt® 

[0 2 2 8] 05 6tt, «*? s s>*;vtt2St:t»&**.fc 
iS^©^StK^0£^1% ^©ii-o, 05 2£:»V^J& 10 

5. J3H8«*felt-*>f ^fc*«"tJS4&«>» HDTV^© 
*jSWftKS(SRlll«*7 0 3fctT^D^TV;Ki£i;|B]^ 
©§{f Rjfg«££7 0 2Jf»t-l5. 
[0 2 2 9] * UtW*©9eqI«l««©*-6«»7 1 
4 -CttSvMcfcMS&SI* % fc»jtm©i§[RH£©7 

>7^©*i[SJt£©#|£] ic Z=r ;i/f&S£J§©§ffl5: N 

t s ct v©a(ftTfSf8t?**. *fc^*ciav^ifiitt 

©T>7 1 ^-SrfflV-.fca-&7'>7 1 ^©Ji[pI'tt^[Rl^fe ; 5M 20 

mnrt6««7 o 4tt, T^D^Tvs(ji©s^©s{tPi 
rn'mmmmi o 4 a©^^^7 15, 7 1 6 xiat> 

^^-©Ji|6]14 ©finite fe £ ;&£!©©«*&# N T S C T V 
©SffiT-S£T-£S. 
[0 2 3 0] ST, fr^W*©^*^^©*** 

#fi{E3l^©2!l32lCi t)l£V^— b:^^ U T©HD T V 

e3s©«a^rasaffl-r*K a t»tt**akwea© 

&NTS CTV©K{£T-#ffi#g{fT-§3;fc«>, it— tT 

* j.u> ©^saw* rtJ c M'i>-r s h v •> -5 a&s s . 

[0 2 3 1] (fISSfiaj 5 ) 5 fcfc#3B0Jl £igrtJ^fl 

o* t> ASK#SCffl^fc^©SSflM!lT?feSia5 7tt 
glJE^J 5 © 4ffi© V S B - A S Kfff^lii^fN 

b, 4oOlfjS7 2 1> 722, 723, 7245:4) 

(a) &8I©VSBf|fOConstel 40 

lation^t. 4tt0l^2bit©f-^, 8 
ffi©*§-&4 b i t©^— 1 H»Tr-&S-£#T-& 

So 4VSBOi^ (s^7 2 1, 7 2 2, 7 2 3, 

7 2 4Sm«0 0> 0 1, 10, 1 1 HZftfcZS&Z. 

t&X'gZo 

[0 2 3 2] *«WfcJ:4^ffl[ei5iSfT5fc«6^ 0 5 
8©41evelVS B^© 41evelAS K©{f ^ 
MiEIit^ti^t, fl^7 2 1, 7 2 25:1 o© 
^iz-^JiJSl ©fi^.&if 7 2 5 i: btffiv\ ii^ 
7 2 3 , 7 24 £gij©y;i/- 7, 2 ©<I^,^Sf 7 2 50 
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6 t^mr s. f ui2 o©e-9js»©iH©iniiH*«ia 

PH©e^©IIBBHJ:Dl£<-r*. oS(?f=fl-^7 2 1, 
7 2 2©IBPH*LfrSi:{S*jlS7 2 3, 7 2 4©FJP1 
JilUbLT-ft^A 5 , ff^7 2 2tm^&7 2'3©F^B 

[0 2 3 3] o£9 L„>L 

has^-rso ^n*»*fsw©*«eass'^7 i A©fira'Tf 

*)-8f&)t) b< tttl^Wt L = LotC5&oT fe&V"*. 8 
fl©VSB©i§-&, 06 8 (a) (b) Oi^ftCon 
stellat iont^li. 

[0 2 3 4] fbti59 (a) ©<fc 5 £ 2 -?©{f 
PCf It- *?UDi© 1 b i t ©t— * £*f*S$-&5 
di:#T-£3. 1©<3*jSI# 7 2 5£0, %1 

©«^» 7 2 651 iS 1 t-^^J© 1 

bit©i^SiT§5. &K:j6 2 7*— *JUD*©1 
bit ©©^S£fl^»©*© 2 ■3©ft*jSl»fc*tJ6S 
t5. 15 9 (b) ©io{w«^jS7 2 1, 7 

2 3£D 2 =0i;U 11^7 2 2, 7 2 4£D 2 =1£ 
1-n«§l2 7 i -^^JD 2 ©5 ; -^4S»T-t?.. ~©i§ 
2 b i t/^>^;i/i:^2>o 

[0 2 3 5] Cfflid tif^^E^-TS- fct"i 13, 

{i^*©«F5PB«-9^S;i:^t)Dli«:o. b*>b, C 

-*?UD 2 B:?S£T-t&<&5#, 9$ lr- *3»JDit±W 
0 6 0©4 VSB-ASK©{i^,£i2M0©<fcatCSHt- 

* . o * 5 *M*rew£ b fce^t±y x-s>e&ai^ 

tit), $MK«J&*«7 21a722 a, 723 a, 
7 2 4 a©j£v^BC#^X#^#t#ifc^5„ £©<fc 
-5 41©^7>ftf- tc<ts^5"f *i"<;i>2fc: 
«t2>ft^7 2 1 fc{t^,&7 2 2©ESiJ J f>, X^-f 
^;i/4t«t?,M^7 2 3 tfi-9^7 2 4©IZSU#iib 
OS t)^2 7 r -^?iJD 2 ©^^-V-h* s ^ 
IC]S<*?>. b^bE^^B^^^ct ^CifjS7 2 
1, 7 2 2©^;b— rte^jftl7 2 3, 7 2 4©^- 
rfc©KS8B:S»T*5. o* t) Sil ©{!*,&?¥ 7 2 5 
i:^2©fl^'aSP7 2 6 iiWES'JtfT-g So C©t», 
^ 1 t— ^ ?U D , (iffiV m 7 - V — V T-H^T- § 3 C i: 

[0 2 3 6] bT 2o©pg@©7 :; — ^^JDaiiDzA 5 
iSSffT-tSo ^oTe^v-X^ACDC/N©av^^ 
StfMT-H:^ 1 ^-^JUDxtm 2 5"JD 2 ©ii§;S#C/ 
NCSV^^V^T-tt^ 1 t-^?iJD,©^^B^ 

[0 2 3 7] 0 6 lfcfci£{i$S7 4 l©7Dy^ifAA 
g?7 4 2<±^l7 ; -^?'JA^gS7 4 3£m2? : -*Pl\ 
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±/SB7 4 Afrimft&tli. 6 4A»&0« 

5SiS(iA±»a5 7 4 2#£©(S*&M!«SB7 4 5 

t)*»B7 4 6 CiJ^TiBrtiSWSft* 
06 2 (a) ©«fc5&4tiSt>b< li8fifflASK{gf i: 
&S. 4 ASKfeU<a8 ASKfl^lis se>c^>K 
^*7-rfl/*7 4 7£J:!)1if«IBIIRS*U H62 (b) 
ffli^CCarriermSSl/feSide Ba 
nd£&oVestigial Side Bandog t) V S B<§^© A . 

sK^fcj&t»a*aJ7 4 8*»e.awjs*iT.4. 

[0 23 8] iIf7^Mfflbfetffl!ii*«l: 10 
-^T^S. 06 2(a)ttASK*iMB^C?JW«aR^- 

s. ^(om^y-i fr* 7 4 7©n> K^*7V;i/*ia 

6 2 (b)©ig{Wf^7 4 9©i?»t VT&fr&'PV 

^e>ntV->S. 0 6 0©ASKff-^l±7t;*2 b i t/i<> 
>*;K-$StfVSB#a^5t4VSBi:8VS 
Bi±|Bl-«l'«d»^atf 1 6QAM, 32QAM©4bi 20 
t /v->**;WD5b i t/^V^^Cffl^-TStff^a* 5 

eats*. 

[0 2 3 9] &CE16 3©:7P y^ET'TT^VSBSfe 
£S7 5 1 T-{±Sfe±©T>^^-3 2 aT-gW-fcft^fcfcA* 

ffii§7 5 4#>e>©<s^i^ iB-&^7 5 3fc:feV>Tfi^S 

*u ffi^*iHua«sc*»s:fts. «fc««»7 5 5c 

4VSBOS^tt4 levelOSlicer, 
8VSB©t&li8 1evel©Slicer^l)CiI 30 
SJS*S7 5 7 t^fgl^r-^JDafc^^-^J 
D a #B££n»l^-*5UfcB*ff7 5 8hf 2r- * 
?ijai*SP7 5 9^fetB±;$^?>o 

[0240] Kizzomimt&mmzm^TTvim 

©roy^EI-Cfc*. HDTV{g*«S©lS5*Wfe*TVte 

^•(i^lli^>^— V— 4 0 l©AijS5 4 0 3lZ\tJ 
I, It //O K 7 -f il'i' -^0B*f©^iEK 4 0 4C 
£!K HlVu, H l V„, HhV,., H H HH*©W*TVe 
fi:fi«TVi^C*ISil6. r©rtg(±SO£0«3T- 40 

|^ftfcTV«*ttEtt«4 0 5fc*5^-T\ MPEG? 
-Cffil^ftTV^SD P C MD C TU^Eftf^^Hb"^?©^ 
SSffl^tlfflt?ti5. »fctt«ttA*8M 0 3 C45 
V^T5QS^^So E|g£ftfe4o©iI&-?— # fctS-J&ii 
7 7 lC£oTfgl5 ; -*5iJD 1 i;3l2:r-*?'JD a ©2 
^©^-^aifc&S. c©«^H u VL.e^O*t)(S«0 
fflfifere^ttJBl^-^Mfc^ftS. 2HS»®7 4 1 © 
^ j jFijxftgB 7 4 3 hi2 5 s -* ?U ArtS 7 4 4 

tcA±)£ntgrtM£gtf\ V SB«S©ASK«*i:fc 5 
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[0241] zoTVffrTvmmoTvgim^tiw 

rn«y^Bli J ia6 5-?fc5. jfe±T>^^" 3 2 aT*§{! 
Lfcfifci{i-^(£TV§<s«l7 8 l©*>©g{i$S7 5 1© 
X*»7 5 2CA**h, «k««W©7 6 0CJ:»>Se 
# ##S-r§ffii©^ >*;u©M- s t-#SB£*i&^3 
fgix-^yDxh^^-^ijD^s^nsiii 

^-^?iJ!±J*a5 7 5 8 i:»2^-^?"jm±fa5 7 5 9*5> 
aasft*. PbOH&BJ3l;££& 6 D„ D 2 {1 

9tt»(i»7 7 6tX*$n5. D a {i^-fcfc#8S§t7 7 
7 <t D ^d^ixHi.ViaiiJSdttSB 1 AtoSB 5 2 113 
Xtl^fi^o fte*tt^fiES7 7 8 £<fc 13 D 2 <i^-J§,« 
$n^2X±/gB5 3 1 izXJjZtlZo %2W&rZi-y 
CC43V"»T^ 1 A73nB 5 2 1 tXofcH L V L E*i{I^i^ 
|g 1 5 2 3 t) Hi_V L {s^£{$ ; g£ftiIi«l§if£ 

355 4 8 tiBBJt*^H[l]ES7 7 9t3^?,nSo 7G©T 
Vi^HDTVff©^ H L V J .fi^{i'7^ H©N 
TSCgftftfi, ^©{g^* s NTSC{i^ffit§1§^ M 
P E G 1 © i o fc N T S C <fc D SifitfflB^flSlWfcfi T V 

[0 2 4 2] C©^T-(±7C©^fM^5HDTV{M^ 
fcRj£LT^Sfc«K HuVJs^ii^^ KNTSCfflT 
V{t^h&£. TVrofflST^^^ MfcA 5 1 6 : 9T-fc 
tlttl 6 : 9©H®tb*©**HWj8P7 8 O^^LTS* 

am* 4 2 6 hbtai^-r^o *»u tvwubtt;^ 

*bJ±#4 : 3T-$W1 Bj®tfc*^SlH]gS7 7 9Ci 
5 16: 9£><b4 : 3©HfflT^.^<^ Yit<DV^— #y 
^T.^i^-f K^*Mat«ItTttA»7 8 0£ 
^■UTBWftUl*4 2 5 kbTtb*^*. 
[0 2 4 3] ^2^-^^Jtli^^7 5 9*?.©* 

2 *jD *8U #f&t35 7 7 6 ©^fig^ 7 7 8 fc*^ 
T4MKB7 7 7©©^fc-&rit3*U * 218^3-^© 
3S2AftSB5 3 lCTJjStU «-«llB5 3 l£<fc*)H 
L V„s HhV^ H„VH©E»te*fc«*£*iT#**2 
<f3SgP5 3 5, B3ffftSi55 3 6, jfi 4<*SSi5Ciif> 
ffS$tVT7C©H,.V„, H„V L , H H V^f-ti:^ 
5, 3n^©ft^t" HuVdf-^^iD^^ Hj^-n-figSP 5 4 
8tA***u ^fK^ixT lo©HDTV{I^i:fe>)tB 
^5 4 6ct^t±l±I^tl, Uj7jS5 7 8 0 ^^ITHD T 
V©^@-^4 2 7 tLXiHtl^ti^o 
[0 2 4 4] C©m*gi5 7 8 0tt*2 5 : -^J ? ijm±;gP7 
5 9©*2 7 r -^?iJ©M^*5*SmSt)*^na5 7 8 2 

-&ti-^B# a owe h L v i_e^©eiMia©«Mfee 9 

[0 2 4 5] W±©<fc3Cl/t* BJBSttaSoaHSx • s 



-*?iJ©(^#fS£T-££©T-, HDTV©ft<i-T?*ffi 
ftg{fT-t6o *&»«7 , >? l ^fc©ffi*#»VVtt2iC 

i&mmt<DTvm^*iii±)?-2>o c©^tt«t?), hd 

T VOS&fc KliNTSC T Voa(4fl^-#»fe <t 
») fc^S&i&T'&mT- S * k ^ -5 ^A 5 ^ 4 ° 
[0 2 4 6] tfci6 6©TVg{g«8©:7D ^^ElCi 
■SfcJBl^-^JUtiBfcS? 6 8«l*fc:g«*|7 5 1©#S 
i6 5 i: SfiWiH 2 5 s - * 5»J* «fc tF H D T Vfll 
*Safcfe<Tfc*<ft5&^«J*#*r|3CB:Httfti 10 
T§5. H&T^-^-fcfc SI 3 lTHKHBLfcigllffifft 
5^:3-^4 2 1 ftffl^*lfcf<fcV>. ;©1^NTSCTV 
© attODHMW 6 ix 4 c HDTVCSffiT- tiUffl ft § 

stat#§®T- s % t ^ 4 • 

[0 2 4 7] fe*5, E6 6t^t<t?^^7>7;i/S 
*»fc4VSB, 8VSBe*SSet5a6, 4VS 20 

^^.^^ >7"^— 5 0 2©f©D es crambl e# 
^f^D — 5 0 2 c©S^ftD esc ramb 1 ef? 

0 2 bC«t — St bt O S«^r©^D 

escrambl e ft#fifc-fS d i: JC i 5^©^ * ^ 
> TVUgiSfiffl * ^ > 7)l> ft IE *S £ #PBft-r S C h A 5 T- § 

So 

[0 2 4 8] 136 7©±ofrfgJf&f;:-r&i:PSK{i-'tft 

m.m^-zmm.mm$:mmt v s Bft ^ftan-rattLtiit 

SSIlOltS 4i^§{itt^If CMT-g 5. C© 30 
S^k Il7>rt3 2*>£,§{sLfcPSK{s^t±#g}S 

8 7*»£>©fi^i:&£-3g7 8 6 fc^Tfi^Fiix 
6v^l«Rt«ft?ilTVgfi«7 8 1©A*SB3 4fc 
A*j£ft, ^6 3T*UiB^bfcS-&i§7 5 3tA*$n 
3«> *STVJWa6©»«©^-v>^ < n/©ffil^«»K:a 
^JlfePSK, £L<teQAM{M^tt«i3a5 3 5Ci 

SS2IH«ti>=i-^4 2 2S:j:!), ltffi:bTS4 
m±»a5 7 8 0 £ •JiBfcSftSo — Jfe±ffl©7' 

n^fiKStt, X*SB7 5 2fcA*$nH6 3tfaWUfe 
©fcliJbrD-b^7fa^S7 5 31:J;5Sf©f+>^ 

5^*;utti3©tt^B\ S$'JS£S§7 5 7 tc 

«t *) : 7 : -?y}D 1 tD z im£.£tim2w&7 : i-y4: 2 

2££$Bfc{&<I^#lf£;**i, iU^^ix-So *fcJfe±i: 
«M©T^- D <7T V£fc£ *«(s-r 7 
8 8££& AMfKaSftfc7^D^TVe*#tiift3!7 
8 0 J:9ttiA$n%. 19 6 7©«JE£fth%2:£^S7 5 50 
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3#S5M$3£htt±;&3£T-#fflT-£3o *fc»2IB*7 f 
3-f4 2 2 &WfflT-££o X, ^S^Wfc-tflUSTA 

18taS4:R«©t«Sa7 55i:LPF75 6«©£ttEIB 
ft*fflT'&S 0 W±©<tdi-0 6 7©«^tc-Ti,i:Arti 

[0 2 4 9] HSS^JT*{±4ffi©ASK«^ft2o 
©^;i/— Di, D 2 ©2g©=§l b i t©#{( 

fijift^f-pfco L*»U 168 (a) (b) ©8VSB 
I^©C onstellatio nBC*t< 8f6©A 
SKi^oS *) 8 1 e v e 1 - V S B ftffl^S h D„ 
D 2 , D 3 ©31ffl#lbitOM3bit/symb 
ol<D&mfcm*fioZt&T'§Z> o HI 6 8 (a) fc 
^-f <fc? *f lbit B©W^©ott*feBlwr6 

D 3 {s^©(g^{i<f^7 2 1 ah 7 2 1 b, 7 
22at7 2 2 b, 7 2 3 a £: 7 2 3 b , 7 2 4 a i: 7 
2 4b©2{go£ t» 1 b i tf^5. <*ic*©l bit 
©W^bSWDW-Sfcs D a ©«*jftlfcWa^SlS7 2 1 
fc7 2 2, <I*jSl»7 2 3 £7 2 4©2f»©l bit 
T-fe5. D 3 ©r- ^ii^fI-9^7 2 5fc7 26©2 
{B©lbit£& £o C©t§-g\ 15 7©4-D©{f^- 
^7 2 1, 7 2 2, 7 2 3, 7 2 4 ft& 2 *-©{t^,£ 7 
21ah721b. 7 2 2 ah7 2 2 b, 7 2 3 a i: 7 
2 3b, 7 2 4at7 2 4 bCMU S^;i/-7fflfl 
©^f&ftgl-r - b K «t »3 gA 3 Jl©^fiH£i£#pJt£h * 

[0 2 5 0] ^©3Ji©^fltMG3S^^^AftffiUT3 

mmoyfv* d t v©^e^ftfT^ - h ttntEtn 

[0 2 5 1] iCT-, 06 8(B©VS BfCfc^TVStii 

ftfi : ■5-fc{- e fc4^*^cov^T^p^2>„ 8vsB»fe^i 

WffiS^V^^ffl, RIDC/Nfl[t*rr«x.7-U-h 
li4VSBi^O. U7^b]«lBK©HDTVSt3iftfT 

<ASfcft. ^7-b-hftT»ffet), *feW*P^eS 
© T vstjgtf pffg i: * ^ t ^ o %bmt> i $> % . 
[0252] CCT-4VSBt8VSBtl 6VSB© 
^C0V^Tlt«bfeA s ?>KE^.-5. NTSC^PAL© 

mmi&*m^xm±m.m*i7 : 5m-&, ii36t^u 

fcJl^CNTS C©»-&6MH z©»««9|R76«fet»ft5 
MH zCHK^^eii^^^n?.. 4VSB©Jg 
^, i««ISfJffiS!j*tt4bit/HzT-$.S^«?), UK 
et)C5MHzx4=20Mbp s <D5 : -*Bm&mifi$> 
S. ^^^;i/HDTV{f^©eJi^B:'J>55:< 
15Mbps~18Mbps!^Sffe5, Cfflfc», 4 
-VSET-tt^-^SMfCsfc^fc^*:©, il 69© 
itmm^mi- i "5 D IIIE^©fe«)©7i:ftSft H D 
TV©Hae2ia© l 0~2 0%L^i:tlJ&:O. 
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[ 0 2 5 3 ] 8 - V SBCIH« JS88Rf»Jfl!»*tt 
6b it/HZTffe*&K>5MHzx6 = 3 OMbps 
^-^^m&mim^m. ±.k£© <t -5 H D T V{M 
ffflWil5~18MHz/Mt$5^ 8VSB 

airass©*^ ea i 6 9 t^-r ^chdt vs^© 

^gli0 5 0%W±©tfif8fi*Mt)fTIE©^Jrffl 
V^ifctfUgS. tot, Pb^-^V-bOHDT 

y-^;^ ;K|^5 6 MH Z ©W*±»lf5 ^''^ . 

8 V s B W&tfiE 

8 0 5 2:8 0 6£5Vf eSI*©P)&C/Nttfc 
MbTs ITIE©Cod e Gain^iS<bfeT 

CM- 8 VSB©** s ^^-fTIE^©^^ — V-b* 5 ^ 
v-IIIE©Code Ga i n©fiVN4 VSB<t t)®< 
&S. f^t, High coda gainfi7- 
fffftSnfc8VSB©*#4VSBi5, TVttLtSfc 
j£ t *5 ft 2> -9-— tf X 3i 'J TiM& S i: V "> o 9b%&$> 3 » 
8f*>C8 VSB©##M*>fTjEE]S&©ti*££^ S<S 
#©@fc#J:D««fcfeS&J&#feS- b*>bVSB- 

AMSH^fcit^T, x;*g{fM©E q u a 1 i z e 

iiaiibT^K ^©nissmttsvsB^ato^a 2 

QAM*5Cdt^*«t«.&^. tE^T, 8VSB 
ttlz&V, tf^'JT'jWfi^ ^ff©lelS&^© 
SijOte^ */ ^;i/HD TV SfsttS #HSl-r & o 
[0 25 4] ft*. *> ITIE^S;©^ t. bT 

fc£, «©SOfit«5*"ettiai-5^ H8 4^^8S«6© 
0131. 0137, 0156s 0157 ©i£g<M«S© 
7Dji^@OECC7 44aJ:Trellis E n c 30 
oder744bSiV\ 06 1 T-aftBJibfc 4 V S B. 
8 V SB. 1 6VSB©VSB©*W8B7 4 

g@8M!l^bTfct. H6 3*J5^r»«l/fc 
VSB©fcW»7 6 0feffl^T4VSB&U<tt8VS 
BfeU<ttl6VSBlffr64 1 8, 16«©l.ev 
el s 1 icer 7 5 7t<tt)7 ; ^^>'^-^5rS4 
U HC<a©*«fi0i5SfTfKliB-r4ia8 4s 
©0131, 0137, 0156, 0157©Trel 
lis Decoder7 59bhECC Decod 
er 7 5 9 aC*!K B&UIESbfc^ fflfc^=»-* 4( 
4 0 2©Btf$!{$*t§£<fct), t^^MDTV(I^?:B 

£b, IhtltZo 
[0255] ECC Encoder744 afcfc^SStfO 
6T-l5iB^1-S0 1 6 0 (a) , (b) £5Vf«fc-5£. R 
eed solomon Encoder744 jtl 
nterleaver744k$fflK ECC Dec 
od e r 7 5 9 alcttDe Interleaver75 
9khReed solomon Decoder75 

9 j&fflVA^. mcDnmmx- m^tzXoici nt e r i 
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& o 

[0 2 5 6] il 28 (a) (b) (o) (d) (e) 
(f) CitTrellis encoderJSfflt 
53J:!:i^^Code Ga i n%±\f&~ tit 
T-t, iv-v-h^S. 8VSB©l^il7 2 
C^ti^CRft t i o 2/3©Tr e 1 1 i s en 
coder744b, decoder759b #SfflT* 

[0257] nmmr*&, icujisc^y^TVfe 

aJtC&ifcK), Sl^iS^BtlciirJX h©^T-»*b< 
&V>„ ^M«?iJ5©lsIlC^fc<t^^ 4VSB J p8 VS 
B©e^HIBL=LoOiEt)«milifcb"C, #RMSl 
©TVg5££f?V\ I137S015 7l:^n?^ 

5,X^AA5^t-So ^bt, *&b&8!ire8VSB 

[0 2 5 8] £T, JjJl±4VSBi:8VSBC"3^"CK 
B^bfe* 3 , 015 9 (a) ~ (d) fl±16VSBt3. 
2VSBC^T»IBt4.B15 9 (a)fcfcl6VS 
BCConstellationS^t. 015 9 

(b) ti2o©{f-^^©^;i'-^ , 7 2 2 a~7 2 2 hC 
^VV-T-'fbb, 8o©fg^jSlfc*a-ritCJ:!)> 8V 
SBfcbTa*5fc»2Ji©mJiSe3&& J £:»1-S. d 
©I^Time Division Maltiple 

xt-, H^ftc 8 v s Bite^t wmm&m-bm 

a-TS. fib. C©*^T-{ift^-^^-h* s 2/3 
CftS.B15 7 (c) Ji^?>tC40©^;i/-r7 2 3 
a~7 2 3 di:b, 4VSBfcltKf:fi)Sf.l:lI 
HJi^flJifc*. C©»-&*)n T ime Divisio 
n Ma 1 t i p 1 extBinWC 4VSBBW2? 

4. fcLtCttK 3»©««SIV SB 
[0 2 5 9] i©*iCtit). lBVSBiDC/Ntfl 
<&o£B#8VSB, feb<l±4VSB©r-^#S4 
T?*5fcv^»JiSeS£*«»R1"*. £fe0159 
(d) ©i-5 £ 1 6 VSB©^i ^ 5^6£2{gl;:-r£;r^:C 
< fc^K 3 2VSB#-£SrC*£So . S*l 6 VSBfflgi 
) *tt*bfe<^»^ iOMtiO, IlWSS«**<l t 
e,5bit/symbo 1©^— J'^S^tiT-S i:^ 

[0 2 6 0] ift*T-a^£-i:£S^?>h, 01 6 
l©vsBg<f«l©7'D 6 2 
©v SB2Hf^©7"D 9!>ii:fvtSItt©Mi:* 

[0 2 6 1] it4-VSBi:8-VSB*ffl^-rlllW 
bfc#, 0159(a) (b) (c) ©io*16VS 
BSJBW£'Ea&1"S£*:*>"CSa- 1 6VSB01-&S 
0 »±MS3lftf?-5*£6MHz©1|faiT?, 4 0Mbps© 
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ejlgfi#i:ft£o bfrbHDTV^^flEi&ifS^© 
h(±, MPEG*H&£J3V>fct§1§rl 5~1 8 

So El 1 6 9 CitioCRedunda n c y : Ri 6 
= 100%tt±t*^ lft>*;HZ)T^MDT 

v seas-*- a £ ttTtfts < & & -r €x mmwm 

2^+>*;i/©HD T V<Dflfe±^ii$r-r?)iI(i 1 6 V S 
BT-ig.Si:5mgl±4 VSBtHtT? 1 OblgUi: 

fc«>, If^rc'JT^IIKfcS. itu*E©«£5£4-V 
SBtttR edundancy : R*= 1 0~2 0%T* 
— fTIE#T- * &^fe»U— »J < 
i:ti5feV-> 0 Ell 6 9a>£B.Ee>)tP&<fc-5^ 8-VSBffl 
Redundancy : R 8 =5 0 %T:%frt£.^ ; y— IT 
aEffiF^fbtfTta. 317— |jJEOE|B»it4,SSi:>cS 

d t vm.±mm% e ~ 8 mh z cd^acm rrt? fr -5 

4>fcT?HU Ell 6 9 J; -31^ 8 Level 

-VSB*sftfe)&m#fet)*i8^VSB^^S;T-fe.S 20 

[0 2 6 2] ^T*6£^J3T*ttEI3 0©<fc-5&®i^> 
3-^4 0 lOTLt^ EI 3 0©^a v^BItt* El 
6 9<D£?lzm%&Z-Z>Z£1fiX*g2,o ^mt.± < ft b 

^401 &V7^> H7-f )\s*m<Dm@L<D-frmmm 4 o 

4, 404 aS2o^„ dft£> £#8ISIS 7 9 4 fc-f 6 
El 7 0 (D%n.U<DZfU y^EliCS5l"o idiClO© 

4 0 Si'^CHDTVI'X-^-HDTVfflKtlfB: 
B$MttlEEIBlBllg7 9 5tJ:t), B#IH«*ffiB3*iT4Mil 

H]gS4 0 4 tit), H„V„-H, H„V L -H, H L V„- 
H, H L V L + l©4o©^t^-tt?>n2)o d©±§-£, 
^^7 6 5, 7 6 5 a, 7 6 5b, 765cfctl© 
ttM&Cifc!), ffiSSSS 4 0 5 C, H„V„-H, H„V L - 
H, H!.V„-H©3o©e^$:m*^--5o bfrb, Hl 
V L -H©{M^i±;W v5=-7 6 5 c©ffi*l 1 a>£BfF.Sf4 
^Sle]Sg7 9 5©A*2-vA*b, S6 21M*;i/oS») 
B5^J^©2&P*lfllfc#*IIlE&4 0 4CS&;h.#«* 40 
lSflH H V„, HhVu H l V h , H,.V I .©4 0©fi£#£ 

5, 765 a, 765 b, 7 6 5 c itHiti 2 ©{4M£g 
frftfcto, 4 -^©^{iJEegP 4 0 5^iH?>ix?> 0 c© 

bTEI7 0©«s£^i: t)B#^SiJ5D-S1-5Cfc{c«t 
?) #®E[s]S§#!i'MT- * ft i: ^ -5 ft . 
[0 2 6 3 ] &tcd©£5;fe3jl©|SgJfS!©iIig«ei2!£ 

t&mmmiz&mmm 3©ei 3 3©^o * ^mx-m. 
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itmoi><D(Dm^mm<D^m^5 6 6 #2oMt5i 

i:fcfcft. 

[0 2 6 4] ^n«iEI7 2<D£ottmi&%:tZ>£m7 0 
©^•glI5]K©a-^i: bT 1 OO-^^T-UST- & 
fto EI7 2 ^UiBJ-rSi:, 5 9©^^?, 7 6 5 a, 
7 6 5b, 7 6 5 c, 7 6 5di;i^ *?\ ^-f^ 
^ltc&OT, ^-f 7^7 6 5, 7 6 5 a, 7 6 5 b, 
7 6 5 c©A*#l tttJOfifoft. "Tfti:, ^ 1 fl»*gB 
5 2 2, ^2{f^g|55 2 2 a, ^31^355 2 2 b, f 
4fffi»5 2 2 e4»6#*H I .VL, H L V H , H„V L , H 
hV„CDM*s, *?-*^LT&J5£85 5 6©»*&f 

ftA*§PCA*^n, Gimmztix locitifi: 

&ft„ CCB^ft^fct;^ y^7 6 5 dtc^e>tiit5* 1 
itJffi^bS^'T 6 5 c©A*2tc^t,tvfto 

c©wwt*ttt> ?is»tfusift«e^s^*ib& 

HuVi.-HJ52^©{l-^T-fefto #©*-f 5.>^2(Zi5V> 
T, 7.4 6 5, 7 6 5 a, 7 6 5 b, 7 6 5 c(± 

Aft2{;HiU#frft. dobT, ^jgl±H„V„-H, Hh 
V L -H, H l Vh-H^ bTH L V L -Hfi-t^fiK^5 

5 6 tis&ti, -^jftaag^ftT i -KDm&m^ifim^ti 

fto C©8MWa-^tt;W s^7 6 5 d©tli*2 <t t» tB^J 
pB5 5 41*e > tiiti£tl&. 

[0 2 6 5] Cffli^CUT, 3Ji©|SgJlM2&}i££{I 

[0 2 6 6] £T, ifflJSItSf^-f 5>^1 fcfc^ 
TH„V„, HhV,., HlV„, Hi.VJ»^$:A±($-a-, H 

Ommt>4 ^ >V2iZ&^X. HhV h -H, HhV!.- 
H, H L V„-Hi:±g3©H I .V 1 .-H(l^S:A^$-a-, £ 

*©BWfe«9*f»Si:V<»-53MSfcfcoT^S. ^^^^ 

2o©<y;i/-7"©fi^-©^^ s. >^-r&-r ! £;>5* s fe 

[0267] *»U A*btfa^©±I3J5E^- 

©*-r s. >y©M)¥^a^T^fe DiaLt^si^a 

Wi:MnfcSi^'f7f7 6 5, 7 6 5 a, 7 6 
5b, 7 6 5 cC^€U Srl&ttS* U B#Rgifi£iifi-f 
SCtMStiSS. b^b3l{f«i©iiflft^4EI7 3 

©.t^t^^r ^ ^ ></2{c^sgic^b 

t mm-r z> z t iz «t , §(t^{pj) t B§F^fa^siussAs^ 

[0 2 6 8] 073 ©B#F^IESEI©D 1 !±^{f{i-§-©^ 
17*_£J»JD 1 ^iU 5:>y l©^BJ*tD5^-v 
>*;i/T-H L V,_, H L V„, HhV!., H„V„(i^^^?), 
^ 5 >^ 2 ©»IC D 2 ? t > HlVh - H , H 
hV l -H, HHVH-HfcSgftiS^DfS^BtRSiBg^ 

bt^i). c©id{cb-rB$Bj6i]ic^bTKiee'f^ 
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[0 2 6 9] *fcg{t»©ffcft»©St#^. 
Btft|l!l«TS;frffifc^H^S£"<4» H7 4(b)ttaiSte 
^©5*_*8 1(h 8 10a, 8 10b, 8 10c©B3 
MSBBHtw-r. £©BI£*V^ ^-^©IHItB'J^- 
£811, 810a, 811b, 8 1 1 c^litS. 

-tit.. gmt?%mM7-*im<K®fc&t>nr<z> 

2Hifci>3— ^4 2 2&t ; -*?'JD 1*»1X*SP5 
2 1 yf812 &^bT*^?i:ff*a55 0 3 CA 

8 i lcasiiiwcwjyBSfcfi^, 8 1 o©®s 

f^T^s dlO'r—? 8 1 0 a^Aftl" £^ i:Cfc&<> - 



T- 1 o©{(f»ftS$ 5 0 3 SftitSi tifiX'^ %>. 
[0 2 7 0] El 7 5i±HDTVS:IIt5*^ 

sat* a. mttaasi&csBi^+v^wDNTs 

Cdi«-CfflS1-SHi.Vi.e^*Hi.Vi. (1) ttit, 

iefC*»-C75tr-^ 8 2 1 ©{MfclSIB 
ffiBI-So ^lf-^>^Jl/©HDTV{t*DJ5g,^Cffi^-r 20 
*H,.V„, H„V L , H„V„<t^JiD2{f^©^-*8 2 
la, 8 2 1b, 821 cOffiiCIltS. Titm 
)\,<D±X ©HUC ttgij© T V#Jfl©« 
^T-feSS'J^-^ 8 2 2, 822 a, 822 b, 822 

t&fcfe*. C-5 bt 10©{fSgPT-±T©^^«T- 

15. £©#5Stt»:fts©^#»^*^£fcE^* 
[027 1] 07 6©«tat:D lm^fc, 

8 2 1, 8 2 1 a, 82 1b, 8 2 1 c ^EtbT 613 30 
«©»*#»£>*!.*. If®4PSK J ?>4ASK0<to 

Yo 2 7 2] ^7 7fct, WitfNTSCkHDTVi:! 
«MMEHDTV4>L<tt. ®»^JSNTSCi:NTSC 
hHDTV©«t^i3 H©«Wfe*«ffl«J £ 2 g©Piflfc 

-To Witts iSitgNTSCiNTSCJ:HDTVO 
3Jf©BMfe&jRa-*-*»£I> HlfCI»tNTSC 
{S^tffl^rSH L V 1 .<i^A s 7 ; -^ 8 2 1 tCifig^tlT 40 
1^4. NTSCffl^IIfT-fe5H,.V„ ) H«V L , 
HhVh©*^©*^^-^ 8 2 1a, 821b, 8 

2 1 c^ifceciMSftT^*. hd Tvofrmm^x 
1q & HlV h - h, h h v l -h, h»v„-h«^(±^-^ 

8 2 3, 8 2 3 a, 8 2 3 bCE«S*it^*- 
[0 2 7 3] ££T?tt, HI 5 6^81 1 0<D7vyt 

m\*& c «t * ussj&Hwes* 4vsbi>8vsb« 

1 6 VSB£iIiDb-T:v->&o *{fcfl<Jfc.B:H,.Di.ttD 1 {g 



MiflSEW 2 -ea^fc <fc 5 C D i-af-V >*W!)*rti 
CfTIEtfe*©*^« S ITIE*5£fcfiUB ^ 3. D ,-i 

— M±<S^fc#\ {ifc©^-^ 8 2 1 

a, 82 1b, 821ci!)C/NlOfi^C^ 

T*>B£T-§£. ^©fcfcTVT^frfjJs^&^gi!) 

*©¥ fl^©g{M3M*©iB<<^S^t3:fe^T t)fi»P*K© 

SEW 2T-^fe«t -5 — U— bOg^f»fci^> 

DLzf-^^fc&Sfk©^-* 8 2 1 a > 821 

b, 821ci!) «t^<, HBHbSftT*!) 

ffi«©^swb c «t s PtJB**3tfcH»isj *hwi*8 ^ 

Vo 2 7 4] 3tx D a e^©asitB:»awc:Dae^ 
ituB^c/NffiSeBfit-rs. ffcot* »i«*«©c 

/N«L©-»ffiV>SfilfeWTftt, HuVdf^tt), ffi 
SfMNTSCI^ffS^nS. ^VX, C/Nfit# 
ifeC^£S*{*T?B:ilO*.THi.VH, HhVl, H h V„# 

©SV^(f^ f t : t:{iHi.V I .tJjDiTHi.V„-H, H„Vx. 
-H, HhVh - H 5*15 fe»H D T VOT#S£ 

;o bT3o©pg)i©S!(Si* s -ess. -©*s 

fcfflV>S C h C i D 0 5 3 -CttW Lfcg<f oIlg1R«ttia 

9 o©sess*««iafc*i"^ , 5t 2«*e» 3j§£*fc* 

[0 2 7 5] 3^T'E!7 8 (£0 7 7 ©Bf HBM©*^© 

2(D7V vVWfrh'D 3{g-9©lg3A^a5 5 5 1 
fc#lE£fCl27 4 (a) ©7n y?0©«J5g£in£fc«M£ 

[0276] ttflssBMBrsfc^^v^ifc*^* 

£g|5 5 2 1 <£DD H3^A*»5 3 0 «fc t> D 2 {f-if 
#A*2ft£o H,.V,^©£j£#t±lSIH«fc#***Lt 
^4fc»rne>tt^'f 1 2C«k5»*«5 0 3C 

JR^ftAl/TiSfen*. ^©IIIff^H7 7©^E1 
H4ffl^TRWt5. *r,»l^+>*;i/©H L Vi.© 

jE^t-^wsa55 o 3 cao, wmmznz>° 
^ i^-^>^;i/©Hi.Vh, h„v Li HhVhWS®^ 

ft, 7f8 12 aS^U, 1§rfi£3§5 5 6©m^© 

#^n5» ^©{i^ttX^ -^7 6 5 a©tii^ 1* 
t,7^f9f 7 6 50AA2t:AA$Jx, -&f£tl5 5 6© 
H L V L X*SS A^3 $ n £ o 

[0 2 7 7] i^lC^'f 5.>^2^Ci3V^T, H 7 7©B#P^ 
fESl2l^^1"i^^D 211-^-WHi.Vh-H, HhV l - 
H, H„V„-H{i-5f#A*!£ft{1'ft95 5 0 3 (C«fct)ffft 
$ft, 9f81Z a^^-UT&il^^^ilS 5 6 
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&t>£tlZ>o Z<DRQTVm^l£?.'( y^l 6 5 a©ti} 
*;2<£!?tB#Sf$5 2 1 &:frbTHDTV<t^#fcB±>$ft 
4. ±»©*5CBI7 7©«flBIEBtcJ;!)3aSlir*Ci: ■ 
CiD smew fiffli:-&j5!aB©«ft*rtit:9i»-r4 1 
^ -5 ft*, 07 7fcM#ME«Bn?B:D 1 , 

D2fi*©2-3©a»fcffl^fc#, iiuxfi©D 3fl^£ffl 
V>S^ i«fil^SHDTV^Dx.4 0©^B©TViifii 
#T-£ So 

[0 2 7 8] 0 7 9ttD 1 , D 2, D 3©3»©^3Ipg 10 

IWE«ISTi&4. B*6«fr*:iitH-TVf+>* 

^©^^•{iBtP^WtSS L&V> X 3 tClBa 
X- 1218 0 li0 7 8© 7"0 y >? 0T-1&BJ3 LfcgflWICSB 
3A*SP5 2 1 a&iO*.fcge*tt!fc.&. H7 9©B3N 
E«fcJ:t>iK£-rS£i:fc«k!K H8 0 ©70**817? 

#£S. 

[0 2 7 9] i77 ONfHEf0> SI 7 8 ©7 

d v^steisHt-efes. c©t»i5j,B^(i#BS-rs. 20 

X, H8 l©B3HE«H©J:-5fcD llg-*fc±T©<S* 

^S'Jt 1 — * 8 2 2 02o©r-^lir-^ 8 2 1a, 8 
12b, 8 2 1 cJZ&^X^— UIEfg^S^to-rS 

So HuxR©«katc:^aa<]^li-jlT-feSA s iiS^t(i2 
^©PtiHsjgfcfcoTv^o #«&-?^>^;n©7 J 
— * © la t gy ©sa^ * > * ;b 2 ©gy^— £ a 5 © a $ ti 
-£<^s. zotztbs &mmfflX'is i)y)\,jBMlPmi&b.l£ 
5 % H7 QCKrMEaiafcratS&SOW&iii. 30 
[0 2 8 0] 081 ©^F^Eli©^ Itflto&IBJI 
£>6:-oTVaS#s 5*—* 8 2 1, gU^-^ 8 2 2©fei£ 
tyhP-htl/2 J (>l/3C«J:tci:CJ;!), £ 
©7^— *©{EjHB$©i7— lx— b#~F#Sfc#K 
*Pg»e33l^1-SCi:t)T*&So £©»^, MBJBtt 
3J!t&So 

[ 0 2 8 1 ] 08 2{± x i8 1 ©BtR3ESEI©«fc-5 3&\ 

2 3ffl7o>j^iT\ 08 0©:/D y ^EUCjjv^ilHST 1 
n-^{3it^T, «fc k&S„ ttm±08O 40 

[0 2 8 2] tt±©idH, 0 8 l©^P^EB0©i-5 
tm 8 2 07D y *0©J; r> 

figps o 3.^5 5 eoftfc^itjcaiwesskv^ 
$hmifi&z>o 4o©j«^#«Fiai89c»«s*tTA* 

£ft3;fc«>. 5 6oS 5 0 3 2 ©■ffc^jASB 5 

4 8©rtgB©0SS7*D**5:A^-rSia^fi£^-(CJ5t;U.T 

««*»cj:?k ^<o*©7D?*&B&Mg'?ftjgu 

@SS5r«B§-r £> £ fc T- & S . 
[0 2 8 3] &l±<DX.o fc UTffi*^«^T-Sm«7f)S« 50 
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Jft^SSkV^*** 1 **. ft*. IQfi0!5T?HU AS 

$r<<D^mtmmmi , 2, at^LfePSK^QA 

[0 2 8 4] X, iftJT-Oi»JttFSKfICtffi 
XS„ 0SiHU B83©i^Cf 1, f 2, f 3, f 4 
©*«©FSKaEHSfT-5«-&, H»0!I5©05 8©{g 

9,^EB0© <fc d t 7<b £ ff t \ ** 7©e 

[0 2 8 5] 0 8 3 C#^TW«8Rf 1 , f 2©JSfi» 
If 8 4 1 fcDl = 0i:£«U fflSRf 3, f4©«« 
888 4 2£D1 = 1 hgitS. -fbl, f 1 , f 3 
£D2=0, f 2, f 4£D2 = 1 tfemtZt. 0£tj^ 
■*-J:-5lC* Dl, D2©£lbit, tt2bit©P§SS 
fiiS^RltgkftS. Mitt, C/N©K^»^ttt = t 
3t*Mt, D1=0, D2 = 1 #B£T-$\ t = t4C 
^TD1=1, D2=0#B£T*££o &fcC/N#{g, 
Oig-g-fcfct = t 3tC^TDl= 0©,2*#, t = t 4 tC 
^TD=l©»i)SSSTl5. C-5bTFSK©Pgg 
4. HS60J3, 4, 5fIB^Lfe»j!tif 

©»»s©S[asK:ci©F sK©^«seai^aftffl^s 

[0 28 6] X, 0 8 4©«fcd#U 7D y *0CC^-fJ& 
ai!BttB££BC*3&lg©f9fi0!l 5&m^2>Z£i>-Ct* 
4. PSJIBffl5t4A-SK©&»«filEaB5fe*S7?*S. 

[0 2 8 7] 084 ttfiB^e (Recoder) 
IS(Transmitter) klf£lKg (Play 
e r) /Sfiflft (Receiver) ©7D y *0£tjx 
"To 

[0 2 8 8] 08 4©7 r D.>*0C*ViT. jifsSS 1, 

sft^ 4 3 (omtm 5©vsb-as Kgw^setfa&e 

M 1 ©j^fltHlK 5 a $E££Htt*ll5MB*7'> 7" 8 5 

7 atc:fci£*>;t> gfl*£4 3©g{i@E&2 4 ailfUl 
&m^7>78 5 7 b£BSfr*.S£££J:!K ±<H 
&*MclC*ei. **Ttte3&*Bfc*5^TH:ASKffi* 
li^TVSB-ASKT^Sfcte, VSB-ASKfs^ 

[0 2 8 9] 084 ©KH^.ftKW-r 6 t HDT Vfg^ 
(±Video encoder401t'Ei^feS2 

y7 4 3 ati»)fffft$tU ^2^-*?iJ{iECC 7 

4 4at-I^ffb^fe'^ Trellis Enc 
oder744btif), h U 'J Z&^bZtlX. VS 
B-A SKCDMod u 1 a t o r 7 4 9fCAS. Rec 
oderCg&IJOf f set Generator8 

5 6tC«fc»)v Of f s e tfl^&Jn*.fc±T-i33H!g&8 
5 3(C«k») N 5 5±{Ci3^^ixSo eiSS 
g©Transmi t t e r lCi^&Of f s e t 
Generator856 lz£ •? D <y hSfiE£ 
ASKfl^^aa^-B-TUp converter5a 
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4341 4 3 t * -V U Til C & 4 • * BuiE 

©4VSB, 8 V S B , 1 6VSB©VSB-ASKfc 

T, «ii§§8 5 2 aCXA^nS. 

[0 2 9 0] ta»wefB»3ft&i3*(s^ttii 

h* 8 5 4 aT-B^^ntB^ia!§8 5 8 ft«TRl 
b<«fS£§8 5 2 b^feti^o 
[0 2 9 1] tft3i$ 8 5 2 b^A7J£ftfe{l^tt«ilt§ 
8 5 2 b©7-f;i^ 8 5 8 a£*lT, f&j£©VSBiS© 10 
ASK«$8 5 2bCJ;!», «H2ftSo «§§{t^© 
ilr-^»ECCr3-y7 5 8atit)s — 
IJIEStl, |2f-^JIiTrellisf3-^7 5 
9bhECCf3-^7 5 9 a £ <t t) ^ — UIE^tl 

I^MDTV, TV{i^b<fcfcSDTV©ftM§#£B 
7j$:ft,So 

[0292] Trelli s«F^b«©j&bDt^ t> ®S§ 
©*§-&, §11*84 3©Filter8 5 8 alt 013 

+ ij t-^^b * * y t **»-r * i -5 ft 7 )v* & 

S^^-^fev <Lf©Filter7 6 0 a^ffll^- 
fcCfctK 7tn^T Vfg*©&5*fei#l»"C^ ^5 — 

b _].#T#So ^coHHr, SSStfft^BS^t;:?^ 

6, T^-n^TV©l55«t=t^v «^* s £4bbfcil^© 
& N 7tD^TV7^f;^7 60a$ONU SSS* 1 * 3 
V^B#, OF Ft53kt<t^ FilterWS^ 
£{b£K <-:!£: * S T-§S. 
[0 2 9 3] 19 8 4©«-&^lv ; -^^i:^2 7 ; 

-*5U©t>x ^2^-^^J©** 5 ^^-^-^* 5 ^ 
V>. t£oT, ^27 f -^?iJCE6 607 :r -^^7>^ 

ioftlS&High priority (HP) tli 

& o 

[0 2 9 4] ^tll 3 7,01 7 2fc5Vr«fc$C8 V 
SB^l 6VSB©£3IS»fc:*5V^ B#lffl#t!l3ftfc 

E C C ^ ^ — ^'-©^ ^ - b* y > 5: ^ 

+ >^;VT-^, HighPriority (HP) tf 

^TfcSmjK^X#^£^~^ # £< bULowP r i 
or i t y«$8 (LP) ««#**3n"ttN HP«« 



7-264148 

58 

So $.tz&m®.7V y*©«*«£^#|»j££ft4fc 
feSmii^^^b bT %^©BiH* s ^b^ S£ 
Kf& TV$ffi£&smJS©liKT-*jii&Trs;ifc#T- 

[0 2 9 5] C^fiE^J 6 ) !|6©£Mi0ifc<fcD#$SW© 

So ^0S5^tt*«ei£©ASK£^:£5£fc*»BJ3fc 
J|fflUfc»^fe*bfe*», iBlbJSS-C-Hl 7 3ffl7-D>> 
^7 0 C^-f <fc -5 ft^ft© A S K fBi&S S©M^I3^ff ^ 
^B^fe^W^jS^TSC^^T-tSo ASK©i, 
PSK, F CK, QAMt*%W©C-CDM^SJi 
/HTSd fcC «fc !3l^JiM:fc<fc?>*^BM©#HI©MSal3 

a^njt&^ftSo Buje©<t-5t*^ttt3sss> es£ 
^g©^^ csub t? * s e»s«©0! * ffl ^ t mm 
•rso 

) [0 2 9 6] *f, 1 6 QAM^3 2 QAM©M^.§3^ 
S4tft*^B|CD C - C D M^S^jS/E bfe#i£ffl^ 

mmbX'&mw sBt 9 a s K^/a^fces • 13®^ 

MCO^TBUBbfctfx C©0 8 4©ASK£QAMC 
£*T*BIl>J!ll** s »&*i*- 08 4, H17 3TfttQ 
AMfcC-CDM*j^Ufc»&*BMB1-4. filTQA 
M £ C _ C DM#Mfbbfc i fe© ; &SRQAMfcD¥-&o ft 
£0 1 3 7 £0 1 5 4fl£, ZrAfclfc. 
fflbfc*§-&£l£B£-tSo 
10 [0 2 9 7] 08 4, 11 7 3 ^WfiMt S &§Lf3& 
B£SM8 5 1 tt, A*bfcHDTV^F©BiJl^fi^^ia 
fti>3-^4 0 10flSti>3-^4 OlahS 
2Iti>^-^4 0 1 b£«fc tJft^ft-iJ^ffi^fl"^ 

^•gibE^b, a^7 4 2©4>©»iv s -*ai>Jjas 

7 4 3CH 1 .V^^©ffi^^{g^*,^2^-^fiJ 
X7J95 7 4 4tH„V„ fig^4$tr«^^te^X 
*U ««SBS8 5 2fflt©aEi»7 4 9 tA*t4. 
mi?~!?yi\t>&>7 4 3f{i, iv-|TJ£3-KA5E 
C CpB7 3 aC43V^■t{£^^f^C^a^^^ ; So *S 
40 2^-^5iJX±;a5 7 4 4 (CX±J$n^2 7 : -^?'Jttl 
6SRQAM, 3 6 S R QAM, 6 4SRQAM©! 

2bit, 3b it, 4bit, tcftSc ^©fs-^ 
ttEOC 7 4 4 aCiDSapft^fbSftfeaWrellisi 
>rJ-ygP7.4 4 bCit) 1 6 SRQAM, 32SRQ 
AM, 6 4SRQAMC1& 012 8 (a) (b) 
(c) £jjVrrrellis Encoder7 4 4 bti t) , 1 
/2, 2/3, 3/4©lfc*©Trellis^{b^ixSo 

4 SRQAMCl^ ^ 1 T-tMi- 2 b i t 
T .^ 2 7 : -^?iJ{i4b i t hftS. d©fc«>012 8 
50 (c) lC^1-i-5ftTrellisEncoder7 4 4 b£fflV\ 3 



b i tr-^S4b i t £ bfcRatio 3/ 4 ©Trellis E 
ncodefcfTOo 4ASK> 8ASK, 16ASK01 

^ 2/3, 3/4ohvu7x>3- 

W$Jfc8B»W£*t> b < (££&?R©ttBRfe&*ttiB*. 

5. llffi#J5T-a£lEbfc8 VSBOfigv^^A©*! 
•£\ 3bit/symbolffe5fca El 1 2 8 
. (b) (e) ICtfI-R a t i o 2/3©Trellis Encode 10 
r7 4 4 Trellis Decoder 7 4 4 qSrfgfflT*^ ^ri* 
©^"D y^Ettia 1 7 1 ©«fc-5£&3o {tu Trellis 

Encode&iag&#a?t£&sfc«K mmm 6 ©El 8 4©^ 

□ y^g]-efcfc:ji-7-lx— r-©7G^<£V>5f§ 1 5 s — &mz\& 
ffifflbTV^V^, ^ 1 ^J<t t) ft 2 ^— *?ij©^# 

*?U&Trellis?^b-r£>;r i:{c<fc>K ^ — V-Yit 
j&l?*— *HJ©Tr e Hi s^ib@S& 
S*J«fc.fc?K ^»OEIK3b««t &5/>r;i/fc& 
• S i: V^ o m^ifii) £ o ^H©itlfM£3£fl6M 5 ©0 6 4 © 20 

mmm £ as m t t- & & tz #>p b v > mm ttwt a . g 

USB 7 4 9 T-gli£ft;fc«^i±§3^B£II]E& 8 5 3 fc£ 
;W7^MS8 5 6Ci5AC;W :T*£tlit 
rti§§8 5 7 atiDJirtJ^n?!^^ H 8 5 4Ci t>8 
M.^-7-8 5 5±tc|3&£ixSo 

[0298] rawa-^©7*— M±iai 1 3©ib^ 

fcoWtttl 6SRQAM©±{=^8 5 9 £tf£8#l3^ 
2tiZ>££&lCs f o©2{g©2 f c ©^^St*t)-oyW 

hf P «^8 5 9 a*H3lll#fcia»£ftS. «»HRf 30 
bias&Ix'W 7^{g-^8 5 9 bCi tK AC;W7^5 
iDx.T^ai3&^nsfe4?)fB^©^A s '>55:<'5:S. H 
1 1 3JC^-f 3Jf©-5*> 2Ji©*ttBMl#3ftT^"5& 

83SW£-etSHfflH±Th-l-2, Th-2©20 
&&&-Th 0 ffi&W£.<D C/N 1/ t<t t){f ^8 5 9 
&6 2Jf£T#fg^-8 5 9 CU^T) ^(D^ififmM^ 

[0 2 9 9] ±flt*C 1 6 SRQAM£ffl^£:*§-S\ ft 
-f^EMIiEl 1 0©<fc-5£;fe£o X3 6 SRQAMSffl 
<^fc*&&x El 1 0 0©J;-5 4ASK, 8ASK 40 

£ffl<^ fciS-S\ H5 8, EI6 8 (a) (b) ©«fc?&E 
-©{I^£B£-r-&i§-^ ^^-.y h' 8 5 4 
±{f^8 5 9 fc^WDv r-fi^8 5 9 a#W£ 
£*U Jfrf3§i85 7 btCfcUiirfiSftS. d©{l^,fc») 
«&i2l&S£l]SS8 5 8©7-f 8 5 8 atc<fc») 2 f 0 

ssssbtciuf „(omm&iifim££timm& 1 6 o 

tc^e>nSo c©li££ixfcSgiSi££fll^T«figS7 6 
0£i5V">T£{l^fct^iS;*;h,5. d©B$, HDTVfflf 
©SC/Nffl©itV^S,l3^-7'8 5 5 Zm^tzWi 50 
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^ i 6 ,£©=&m^j&©#S'j b-^-r < fti&t&gns 7 

6 OlZ&^TD 1 £D 2(DJ5U3ifiVm2tl&. * bT@j 
«5 I 3-^4 2 2fcJ:t)^e^*«|f^sns. HDTV 
VTROS^l^Sl 5Mbp s©HDT V©i§tf y h 

3^httS^ 0 ^B#^T-mi5©VHS'7 L -7' 
taifflO^C/NSr-7i:B 1 OdB«±C/NCD 
1^5. ^ffi^C/NfSWffiVMf^^-^S 5 5 § 
.fll^fc*&ttC/Nfl[4»fi^fc»l 6*1^3 6{!©<f^ 

^^JD l{iS*T-&2.^2 7 r -^?iJD 2©2 b i 1 1> 
b<J£3bit&b<(i4bit ©7=—* jajfctB^"? § 
1\ ^ l^— ^?ij©2 b i t©^— ^?U©^* s S^$tl 
So 2»©pgjiM©HDTVia^{f^^l3®B^bfe« 

{»Ulf7Mbp s©9-r KNTS C©T VfS^#fcB;b£ 
[0 3 0 0] ^til 1 4(D7uytrmiZm?±?lzm 

zr—tmihtisn 5 9 ^^2^— pnxtizn 4 4£ 
mzm&ri-n 2 2 a*#*u ^i^-^^jdj 

h U— r-*MKZ>SBjftf;£&S8 5 1 fe— ?<D918J&16£ 
bTlS^T-tSo C©^M(i^ 15 s — ^?U©^©I3®S 
4^5. -3S!)7^ KNTSC^l/'— KOjffl&fl-?- 
^I3^B^T-#Sc ±ili©HDTV{B^©^tf v hu 
- h©«-^* s 13Mt^tLfcl^V>C/Nffi?:tli±;^-S 
f-78 5 5SC©fibf!y M/— Mfffl©S*ftlB«ll^ 
^MT-W5E bfc®^ 1 ^-^©D 1 g-5©^#B 

&M£.Ztitz^ 0 !3|H]bFgilM©HDT V{i-^#!3 
^^tifctr^^-T-s 5 5^B^Ufe*^ -^©a 
SI^«fiK©B3^S^gT*ttHDTVfi^, -^©^# 
&#Mfc©E»ff £S5«T?tt'7-< KNTSCT V{f 

r3*t» 2 «©»■©»&»«: «C/N«*t, 

-=>^—y£mta^E5mn^.y : —^ r-^^o«a©ra 
t- 4 -o©^-&t)-y-©^s^ttAs|i^-r § ^ -5 *s 

C©^-cTs HDTV*flltt£lt'vrNT 

SC«ffl^{±l : b<e*^«m(C55:5o S»W{c(i0»J^ 
IS E D T V ©t 1 n — ^© HJgS^tt H D T V © 7 s 3 - 7 

H^It^S. CCct^tCHDTViiEDT V©®^ 
©sB^W^fg^tfft&S 2o©^^7'©|3Sfelf4^$: 
H3^T- 5 S &»rHi£»,>>fii»flf ©DBBASM^-c t S i: ^ ^ 
MtfSS. ^t^ffl#*)S<ffi*&©C/N©SV^-y 

*©iPiKe*^^-7-$:^T-^S„ ^©iotCSg&tt 
^Tt^r^^*.^* 5 ^ffiSHSfe^W t>tiZ> £ £ i> t m$i£(D 
S^ttt.6S«T-^S. eeoT^**){^^bb^v%l3^B 
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[0 3 0 1] fafifi»J5-eKB8L&ASKCJ;5ffi«*T 
S3. ^2«©I3»S#4iCbTia5 9 (c) (d) 
■*>B6 8 (a) (b) {3^sf i^(C4fiiOASK J ?'8ft 
©ASK©{f^«&£2o©^;i/— ;/£#{;>\ 2Jfi;3Jl 

[0 3 0 2] ASKOS^O?D9^0|±08 4£|5)b 
T-fe^o 017 3©i-5t3^5 0 Trellis^AS 

IftlB b f;W^t||7-7iO^ h ^ «y ^ K: «t * £«Hs 

[0 3 0 3] CiTW*S»t©SI!l1tt:t>^TiE^ 
S. Its VTR«£©IB*S£S«©3M&fcl83S-f S» 

I18^fi)?>lxS t 5=— ^©l3«1fl4ttBjl^^T-lSl± 

^msi o^tu©^— yizit-^Ts m&c/Nte. 

fcfc 1 0dBiy.±|p]±LT^S„ -©*£\ IS*>t,10 
3P~2 0^«©*S3leK::l3V>T^— :7ttfi&#ra±bfeB&£ 

[0 3 0 4] bfrU *I6W©»&, *"*\ 
T? $8 1 5 s - * 8| « b < dm 2 ^- * 5>J ft IBSS^-T -5 A 
Mo<5„ ifefc:^^— 7*©C/N*s^rtJt:|Ri±bfc 

^t^Mfe^i&affl b-c*{ta±te©5 t — ^ km© 

*0S*.B!i63 7 s — ^JU©?*— *£i§JJ0U mas 
PgJl©6 4 SRQAM-^8 ASKSrlB^B^-rSX— 
-HDTVVTR#«e*a»t^±S|fc*«^Jfeil«&^ 

ga-rs., ^©^Mi&^^bfcs^T-^B^, 9fft 

»TS^^-**J*^3Jiia»$ftfc«*( 1 7 l --:7fc, JK 
1 5*-*?!^ m 2 7 s -**! b*»I3»»£T? S&VMBSfc 
©2Ji©flBE5lffi*?l£Sg«T?IS£bfc»-&, m3y"-$ 

w&m&r-gte^&m i , * 2 t 1 -* ajtt5S£t8£T 

;Ofc»HDTVIfliI4?n5„ ^©fctoff 
IB*»IH©:StM4£fil , fc&ase>«*x BM&^-^ifctfi 

[0 3 0 5] iifi8 4©I4iMil:ll,. I 
£-r3B#ltt£M,^-7-8 5 5 fefiB&As; K 8 5 4 tM^L 

m^mm 8 5 3 1 i u B£e*fcB± b$aui*g 852 

C315. fMKSttl&MEM 1 , 3, 4fcffiffH«5&aM^S 

*?ud 1 tmzT-twD 2%m£L, m2T-tmt 

Vitabi^rr— ^«§F©Trellis-Decoder7 5 9 b£ i t), c 
ode gain©jtt^j:v— lTIE££tl> x.^ — H±(£< 
Dl, D2m-9i±Si^7 :; =i-^-4 2 2iC«fc 5« 

[0306] et±tt 2 o©p^s * ^mmm^mm 
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©^6S0!lT-& & ifis friz 2 J|©«PiFiJBK: 1 m<DW8m 
JB fciD*. fe 3 A©lttJB©tt5££S££EB©!IK£i&B| 

1 3 lorfDy^HfcE^TBMII-rs. m 

2 f> 2 o©+r b 3 bT v> 

iniCftiot:, £TH D T vf-ftt^ l Hi 
^4 0 1 a©cfi©^ 1 — 1 Bi^i>n— ^4 
0 1 ctf l-2Itx>3-^4 0 1 dfci!), 4>tt 
i:®M©^fI-5-©2-o©^— ^ N D^fcDl^t^ffl! 

io ^tixtimi 4 2<Dmiy"-^mxtimzxti^ti?>o 

MPEG^lx- KOifflg©^— ^^JD^aHiECC coder7 

4 3 afc&UTCode gain©j^V^ 5 ITIE^F^-fb^ $ 
*U D1-2&ECC Coder 7 4 3 b ti^TjUfTCCode gai 
nSrfeoptJtTIE^^-'fb^^nSo D 1_2J£T D 
MSB 7 4 3 ctJ:t»WfM^fiYb*ii^ -o©^-*J?iJD 

Dii: D2iiC — C DM^Hgp 7 4 9 T-3£fi£ 
tlM%^y K8 5 4CJ;!)iSif- 7*8 5 5±£, 2Jg 
T-PgjffBfi^JiSo 

[0 3 0 7] B3EBf flSSt^y l* 8 54Ci!)S4 

20 $tLfclB^®^«i, i8 4T"^bfe©i:|5l«©tt?fp{Z 
C-CDM&HSB7-6 OCiSDat^fctgH^- 
ilS. ^l^ 1 — ^^iJDatt^l^— ^ffi*g|57 5 8©ffJ 
©TDM357 5 8 ciC&^T, 2o(5t^f t>*^D 
j-ii:Dl-.2£*gg3£;h,3 0 Di-xtiCode gain©^ECC 
Decoder7 5 8 aC^T, £ !)iTIE£;il&£#>, Dl-2 

tut^t d a-jtifgv* c/N^^fit^3^,^ x fc&is^ji^i-i 

SHfe^— ^4 0 2 at <fc t) LDTV*sDecode$nttJ±» 
$ti5o — ^Dl_2(±Code gain©iIflt©ECC Decoder7 

5 8 blz^xm^nJJE^ti^tzSb, Dl-llz&^&t 

t •Cfc^iiB^-eg&Vi. fit, ^1 — 2Hi^>n 
— ^*4 0 2dt43V^T«3S$^^^ D^ah^rfig^ixTs y 
-f FNTS Cyv- r--©EDTV*stB*^n-5o 
[0 3 0 8] ^2^— ^?UD2ttTrellis Decoder7 5 9 
bt«t>)Vitabi^$n, ECC759atJ;Dx7- 
UIE£*U ^2ili^Jt>3— ^4 0 2 btiUit^Si^ 
ft-^fc*!5s Di-i, Dl-2^-^fi£$nTHDTV*stB±( 
$#l?>o ^©S^©D a ©C/N©B8fB(±DU2«t 
<IS^-r5.. f-2Tr-7"8 5 5 ©C/N<jt#/J\£ 
40 DwOSHDTV^^n, 3im©C/Nffl 

CDr-7'8 5 50^D 1 - I1 Dl-2oi!)EDTVASB 

C/Ntt©iSUr-78 5 5 5:ffl^5J: 
D,-^ Dl-2, D2o£ ^HDTVff-^^ff^^nSo 
[0 3 0 9] C o bT 3 A©F£J|©JttftRB»ff£g1E;P 
^3S-r^, 0 BuxB©«ta t5^— 7*8 5 5 ©C/Nftt:r3X 

h^ttfflnn^icfts. **sw©*^effl#tt3o©^ 

S IB^H^T- & S fc to, figffl # #g 3gJ b ^ T V 

*ffl©rtSfc*UT7 i -7 , ©in/-Kfta^srti*«a: 

50 ^SiH^S&S^feSo 
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[0310] &t^m\)W2im<DmmiZM<z>%)mzft^ 

30 1 3 2©I3»hv>y£'0£^-r < fc-5{c^7 i -7'8 
5 5±lz&TP-?XMA<Df&m Y=7V>7 8 5 5 a tM<D 
TW7>M(D&<D%?>m.Y=7V>7 8 5 5 btfgB^txTV'' 
3. 0^-r5«t-5tfBSh7f ^8 5 5 aCD4>*gpt3 
8 5 5 e*»». W^SD.JSSS 
iS8 5 5 di:t5. i*i**^©K«h'5s'^»<rR: 
o§'J>&< fct, 1 yjfflftttS. ^©ftSLDTVl? 

h7-y^8 55 a©±ffi^©D2I3^ffl^8 5 5 e£§3 
»flrjfi*©8aS«£l$K:B^ ^©13^7^— v 
y htt*rfc&»*tt£*&^. £TM#|S] ^SfcfrlnJ©:?- 

^8 5 5fttHCvti^ tl» h 7 y f t-HR bft < 
01 3 2(C^1-*^B / §Cci5V>T{i7 1 — T'^SP© 
*V>»«t:»«-$tlfcD,-iB**«8 5 5 c*|ftl*T 

g i ^© l d t v©iiHT-{ife a asp— nm(omm± 

(IS £>»+#© L D T V©^fefeBBfifc*SB£S*l 

5 *) ^©Bjjii® £Sf^T- 1 % V> 5 :*: t £ 

[031 1 ] i)W^firttt^y FM/-X85 

g^-T «fc 5 tJ&Ja h7-^ ©— SB©ffi^ L * h b— X U 
&V>„ UA»U ^©S^fc^TfcE 1 3 2T-5Vff3® 

i47*-vjh^&i$, Di-iga«t«jaasw*fe 

[0312] Z.o bTs *&WX'mZM hv7 ^©-SP 
©«V^««fc LD T WU- K©Hi^£i3^-f 

T-^3t & ©IB*fl«lKttff3l5^*:»±lBIftfl^* *fc 

[0313] *t N a?6fc*a©*as»)ii^fc»jts-r* 

Xm&i&^Z. mi 3 2©;&T£jjvr«fc-5tcD 1 - 1 iB& 
SfU*£8 5 5 Cfcl&ttx LDTV© 1 7 1/-A§!3tt5 
i:i:*){c:D 1 - 1 13^TS^8 5 5 C©— SBtc;* blzm^m 
8©Di-i • D 2 f3^^8 5 5 h^iSltSo ^©«^{C 
:fctt£l7^7^>*;i'D 1 _ 1 k:{±LDT V© 1 
©-SB©tf 38#§3^ ?nt^S. LD T V ©g ») ©«^ 
SD^- D 2 f3^^8 5 5 h©D 2 I3^^8 5 5 j 

*;i'D 1 - 1 ©3~5{S©7 ; -*l3g:ft£:fco <> SfoTD 
i-ii:D 2 T- l/3~l/5011fflr-7±©LDTV 
©1 :7l/-A©tiW8£!3&T-£5„ A>y Kl-Xtf$f. 
C*V^«K"e**fB«8 5 5 h, 8 5 5 j fcKfRTSS 
-^y K©hb— *BSIHIT.,fc:it'<TBtlHlfe®*fc 
l/3~ l/5£fc6. eeoT¥Si>)jljg£¥fi>T'^ 
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-<X £ 5. t 3 ~ 5 flBSV^S *) Ifcfc. 5£££ L D T V© 
IIi«*lffl*fl9 5. 

[0 3 14] d©*SCtt2PIS»©VTR©tfr& N D 2 §3 
Sffi^8 5 5 j £fS£-f 3*8IS#&^fc«K ]££©#& 
t>B#fc -*3BWi©?e«i6SVTRt: 
43 T tt 2 BIJi Jt^T 3 ~ 5 f^iSVN^-i^ 5 Bf C t> Dffe 

iiL8t3b s Pl£t 5VTR ^^Sf £ o 
[0 3 15] JM5£ffi«TttrajBa£H#SC£«V'»ftj&* 
1 6QAM3F©»flr©SMB#3CT*, RUVS©D0«fe^F9 

[0316] ^©]«st®^smi^-rs7jsc©^Ptji 

S©5*S?^ ;i/ V T R ©BSfcSSCTttlfflflfcT*-* 
#«LT^5fc«>, ^t!?ff£Bt£&-:7U--A©|5]-B$ 
P^©HiB©iHi£©:£^£l5£^3C t(±T-§&^o ±© 

20 tfeisn©^^ v?<o&m&<DTfttzm&\sim*E.-z 

t&V>„ U*>U *^©pgjlS©HDTVVTRT-{i 
LDTVyv- KT-li^S* 5 , tSaw^^D-;^©^ 

[0 3 17] *»W©HDTV©3»©BJiE»*ff-3 

fc*§-&IB»fi£*© C/Ntfift^ t#(iHDT V#©i4 
/S^JSTV«^$rH^T-t-5o * LTIB^S £&© C/ 
N>!)5ev^-& J ?'^ltg©®V^^^^ I S^SMT•S^ bfc^ 
FNTSCfCEDTV^l/- h*©T Vff-fg-fc 
30 L<ttfi«?ftSNTSCf©LDTV^l/-K(Z)TVI 

[0 3 18] «±©£ 5 ft «V"> 

I, i fob<^±^g^^IliHT-B^T-SSi:v^a}SI^* s ^#?>^^ 

So 

[0319] (i&ftfti 7 ) mmm i 4 pg®© 

4 ^©Gii^s 1 4 mmvm®.?—!? mm*Mfr&t> 
40 •a-^ciitz.t ?)^9 i©se«r*i»jaat^-*-«tdt:4 
^©sffffi^^T-gSo lat^i-pfcftrtfflntc^is 

ff«^8 9 0 a. *©;MUk:58 2£e4Jttft8 90 b, I 
3gS«l(8 9 0c-, ^4§flffl^8 9 OdtfT^S, 
d © 4 |*gjf S 7? ^ Ti£^ & . 

[0 3 2 0] 4BJ|«||%-r«ic:tt%H^J:%4A©« 

ap^S^v— ITIEIg^©^S"Hbt«t-5 4S©IhS^® 
W&Zifi, mi^<iPSBF^©C/N^7<&^fc»4BT- 

50 ^„ IIWffeSfflB, 2jf©igjSf!g®i:2S©teSPg 
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[0 3 2 1 ] El 9 3i£frm®$&3(D7V y#mT'&%>& 

m®s&3t±VimfrMm$&8 9 5 1 4^>oKM®mfrt>m 

J$£tl3. d*[!ES4 0 4 a, 4 0 4b, 4 0 4 c©fl 
&<Z>S*tt&8Ati:s 03O©Ili^x>3-^4O 
1©4'©^'®£[1SS4 0 4©:/Dy ^EIi:l5]D&©T*lfcB.§ 
«i«B8-r?»o £ttHB4 0 4 a*ttBMfee^*fi«)*«- 

H^v^t-mmmfrHuVHttpmf&frUHVi.. h l v„©4 

■oCDH^fcl^lB-rS. £©»^ H..Vi.tt!BfcK#7G© 10 
WM«g^©*#fc&S. 
[0 3 2 2] *TA*b&R«e^H:8Mfe«'«lal»4 0 

4aCJ:»)flSajEdE«-i:fi«)««-K:2d»l&n-S. 
SiB^[ql(C^-S!J^n2.fe«)4o£Dfi!c^-A s ai*$n^o ^ 

T, A^fl^SE 1 000*©HDT Vfl^©i§^H 
L V L {I^fcfcgiS5 0 0#©, *¥f(P<ftK TV© 

^ftftSo 

[0 3 2 3] (S*toS^©H u V t M^tt^»iaiS4 04 c 
fcJ:5, se.C*f, giS;Sft©JS$f&J&##&^2# 20 
f!l$ti5o ^oTH I .V 1 .m^{i^Jx.«iSifi2 5 0*. * 
¥«HMK±l/4i:£:5. -ix£ L Lfg-^ 3 i: 

L L ffefrfctJEIigB 4 0 5 aCi!) JEffi£ D ^{f^ 

[0 3 2 4] H L Vi.©«l^#© 3jEft#tt^JSfc» 

7 7 2 cfc«fc& lr3©LHfi*fc:&J&S:h. % ffi£§SB4 0 
5bt:<t!3mii$tLD 1 - 2 {s^'i:bTtB^$tiSo c© 
ig-g, #8t[°]Sg4 0 4 c i:-&JiS,i57 7 2 cCDlgfcffiitSB 

[0 3 2 5] ig«^OH„V„, Hi.V„, H«V L ©3jgK 30 
»li^7 7 2aCJ;!)-o©HHV„-HI^i:% 
So Bi§(i- i §a j SiS2k 3 Pi:t> 1 0 0 0 #©*§-&, C©<! 
-tfcfczMPs Sifi^rSlK:5 0 0*~ 1 0 0 0#©JE&55-£fc 
o„ ■€-bT£'«i|5IE&4 0 4 b£<fc 5 4-:©Ml:M$ 

[0 3 2 6] 6EoT H L V L til^ t bT7.k¥, SiS^lRl© 
5 0 0#~7 5 O^CJ&^A^lffiSfta. cn^HHff 
^fi;«fc.£„ ^L-THhV„ n HlV„, H H Vi.©3j&3-fcfc7 
5 0*~ 1 0 0 0 #©/&#£*>*>, £rf&£§7 7 2 bf6 
JERStU HH^i:«:t)£E*i»4 0 5 d7?E»Sn, D 40 
2 - 2 {g^£:LTfcti±i;**i£o — *HLfg-f-«iD 2 -i©^i: 
UTitS^^tlSo totLL, oil f) D >-i{f -^tttfllx. 
K0*~2 5 0 *WT©J&»\ LHo^ *3 D 1 - 2 m^H 
2 5 0 *W± 5 0 0 #ttT©H«»J&#H D D 

2 -:,<§^tt5 0 0*«±7 5 0*jAT©fiR£\ HH^i 
D D 2 - 2 <f 7 5 0 1 0 0 0^WT©JS«t»JS, 

M*^. ^©d*t@«S3t:i: iJPgJiS©^-^}®* 5 
■t-^SiiVidJ*** 5 ^*. -©09 3©#&UEg3£ffl 
t">THffi0!l 2 T-g&BJI Lfc0 8 7 ©&{!$£ 1 ©4>©^H1 
S83©gB#£Bta>;l&-i:£<fc!K 4g©pgjf 50 
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[0 3 2 7] LTl^JlS^-*#tjIi:P§JfIH5&£ 

fcl38 8©8 23WI*fcW&*JSfctt^-C&4. ftoT 

3 7©Mi s T-i'lii:I4;5. £cn?i*&j«»3 7 
[0 3 2 8] $mM2\Z$5^X®8 8©g<tl&©:/n y 

^@*fliv^TBftB^Lfc<tat, sfiufefi-^tim^^ 

tlx ^"7— fJIE$tl, D,-i, D,- 2> D 2 - u D 2 _ 2 ©4 

[0 3 2 9] CL-T-0 9 4tt-&f£gB3 3©7"ny^0T- 
A^tlfeDi-i, Di- 2v D a -i, D 2 - 2 {i-^iiff 
ft£B5 2 3 a, 5 2 3 b, 5 2 3 c, 5 2 3 d 
ffft^iXx 0 9 3©^gt[H]EStj3V->Ti^B^LfeLL, L 
H, H L, HHf^^%?>„ -©{l^fte, 7C©^(s^ 
©7>c¥, SiS*[Rl©#^&li:-r5i;LLi±l/4, L 
L + LHfcfcl/2, LL + LH + HLtt3/ 4, LL + 
LH + HL + HHtt l (DmMk. fe5o L He^{±£-gti§ 
5 3 1 afc£0#K;SftlIMfe#jaG»5 4 8 aC*^TL 
Lf3^fc-&J*3*LTIBfc^J««5 4 8 c©Hi.VxJB?t: 
A££i"i&o m&Gm&S 3 1 a©W©aftraKBBbTtt 
El 3 2©«£5 ; :3-^5 2 7 T?BM8 bfc©T-^B§-r So 
—2k HH«^tt#««5 3 1 bC *U ffijg> 
^S5 4 8 bCA*Sft5. HLe^ttBHfe-&fl&SU5 

4 8bC:fc^THH{I^i;-£jS£;*ft, H„V H -Hfl^i: 

5 3 1 c£«fct>#BS$ft, Dlfe^ffi5 4 8 

cn*^TLHi:LL©-&j«e<ii:^fiS?n, uwwg* 

tt£*)'&l&&3 3 ft So *bt08 8©«2 

sfg»oua6P3 e^Tve^fcfttjfflfcSfta. c© 

«1§r, JK{f*#gill 0 5 0*, ttl 0 0 0*©HDT 
vm^tt f.ffi9 1 ©SreWtFHfcjj* Ufc 4 o©§{s* 
WCfcD 4o©SiK©TV{i^#§«£;J-l2> 0 
[0 3 3 0] TV{f-9©ilK5PL<IKB^-rSo 09 1 
fcH 8 6 ft— 3fc * £ &>tz<D&m 9 2 ©e^PtJl*^EI 
T-feSo c©«t-5 CC/N©ia±fc4:t)fcSeiS«8 6 
2d, 8 6 2 c, 8 6 2 b, 8 6 2 a £;fc^T D^, 
D,- a , D 2 -!, D 2 - 2 h*^tB^T-SSpg)i^^>^ 
^igiD^n^-^ fi^tfx. S. 

[0331] B*^t ^©pgjfe^©a-&0 9 5 fcmmm 

^0©«t3tcC/N©[pI±ti:*)(CLL, LH, H 
L, HH<i^©^il5 L ^>^;i/* s S^$n5 t td ICJfe 
S. ^oT^{lT>^^-tP^>©^^r3<^'on, Hi 
fl#[p]±-r£. L = Ld©S$LLff, L = Lc©B#L 
L + LHff^-, L=Lb©BfLL+LH + HL<i-55\ L 
= L a©B#L L + L H + H L + H HfftfSS 
ftoT, Jg«^©»«ft lfcf*i:l/4, 1/2, 3 
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/4, i©w«©n!}*«&*-©sfijiiij«T»&n*. m 

fl-ttfSBjt*^ 1 0 0 0#OHDT V©i§-&, 25 0 
*s 5 0 0*. 7 5 0*. 1 0 0 0#©TV<t^#f# £ 
lis. c:©«fc5fcUT«!Plfl&fcliJr#*<br5«*SR 
IkfiSltfRrffii:*:*. i9 6ttM©f^MDTV 

ft**^"fftt CN4* VoJWTtf T V{i-§-©B^tt^r < ^ 
qIIEi:«tS« ^oTit— tT^^'JTg§^R©f*Hlti5V> 
TfcflhB £©»&»*, Wl/^TttxBfStJ:^ 
££<g-CSfcV>. 09 7tt*fSI»Sffl^&HDTV©» 

LatC/N = a, LbT"C/N = b, LcT"C/N = 
c, LdtC/N = dfc&D#*©geJIMjft?2 5 0 
5 0 0*. 7 5 0*. 1 0 0 0*fflIS^e,h 
4. ®6LaWrtT4>C/N#&TU HDTV©1jK 
^©&©TS^£T-?&^«y^##:£-rS. b*>U * 
©tt^TfeHRa*** 3 1> ©©«£»■?£«. «*ttK 
;i/*»tf©BJfe^T-B:7 5 0*. «*F*3©DHfe;&-ef4 2 5 
0*. =f— * hfcjfctt*FJfej£T?H:7 5 0;*^ 
© G Jftjft-e fcfc 2 5 0 flWS i: ©M^flfe^T- WLM 
T*& 2 5 0#©Hj!frt-|S£T-§i>o W.±©«td^bT* 

?f U^S^feS. 0 9 8©P§Jil{Kj£0£:7R-t- 

«fc -o lz D ^ + > *;i/T- ^©Sfe^© 7± D t IU 

li#S§©S*&D£;Rj£U D1-2, D 2 -!, D 2 - 2 ^*> 
^.;UT*ffe©SffiC, B. AZmm-tZZ fcfcjit), 

D©-!f>r^;i/*+^hs±jfeJwca^K:ijcau -tMv 
;u*-v;* ^©®si£*fcb&#£ffe© 3 -=>©;§«£+>-- 

[0332] (mmrn 8 ) trF, m i <nnffi.m*mmz 
a^&Rw-rs. *as«8tt*iBw©BJisea*scs 

V^TV'f ^ 7 6 2*»£A7J3ft&5MS#©*J»ttEE»as 

4 o 5iz£Qm&\.tzf%mmik(Dr-t>D 1 , d 2 , d 3 
fcn-sgsfs©^^ a^d* hc^iH«-ay$n» xns 

4fc#^Tffi»©SRQAM*©»JiS!©£aiS*tt 1 

±2 2£ij mmzti. &&m,mx'%m$ti, as© 

£JfeJ3 6 b < liSISJl fc 3£fi * *u ffe©SIS i: £{f T t 
-5. 

[0 3 3 3] -75, fk©mefr£>©3E{={=^fc£S«JJS;£>> 
£©£{f«$fcbTT>-7^2 2{cj;»?g{§£ft.2>. C 
©§{i{l^teSRQAM*£©|SiJlS©m^i§4 5tCj3V> 
Tx Di, D 2 , Dafflf-i'iil/T^nSo IKHS 
^*><=>B:*-I' 5. >^ilS7 6 7 £:fc^T*-f 5. V^fl^t 
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e>n-So a^fl-^-Da, D 2 , D 3 <iWSgB5 0 3C^ 

[0 3 3 4] #£01 1 6 (D&Mm<D7lJ y tmizhz 
*.o£6MM& b< {iPJJK©3o©g{f-fe;i/7 6 8, 7 

6 9, 7 7 0, ©#*i&«fcftsaSJtbS7 7 1 , 7 7 

2 , 7 7 3 {±0 1 1 5 £^ltt©&3m7 6 1 a~ 7 6 

ssse«©»tpit5 : -v>*;ua© 

10 357 7 4 tt£2£Jfi»©ae© h ? 7 y^«ft«lCE« 

^T^#a*B©a«-fe;i/©^:S *©ft9»«©^ff 
^A©n> ho- ;i/£fr-5. 
[0 3 3 5] 01 17 ©efefc* 5S©Mfs^M b 5 7 W s; 
^^*BUc*r J:^ fcQP S K*©t8£3fcfrSC©5*s>*;u 
a«SSCT?ttSte-fe;»/7 6 8, 7 7 0 ©A c h©£&g 
«ttd = A©BKSV*-J:-5CH«Sfflffl»*2b i t/ 
Hz©f-^ 7 7 4d 1 7 7 4btd = BOS(Z)f-^ 

7 7 4 c ft^fe-frfe^— * 7 7 4dfet). 4f©Jfo5lfc:*5 
20 v^t 2b it/Hz©— *ftJB«dBtWffl»*-C*S. 

— 2BS©a5rfrgBtt«jfcJfc7 7 5 a, 7 7 5 b, 77 

5 c©io^b:;i/©*cf Lfei:i5liAaffiI4'iS< 1 
£{f h77-f y?m.t)7—t> 7 7 4 eC^-TidtCt:— 

^ ft^-r. Jls© J e^^w^©%^T•(i3^^ifi{i'J»&v^„ 

H^©l-^7>f 7^1TFfflr-^ 7 7 4 et^tbTt*£ 
3fc©-fe;i/v— *e©^Stt^-^ 7 7 4 dtfst<t5l: 
Ht2 b i t/HzffiiiSWefcofc. -o 
*5h77-f >>^a:©'J>'&v^i:c:5^c^)#v^i:i5^:|B] 
tffl«»S&**3BfflUTV^4t^-5»*©JHS<i»»-3 
30 to S£3fc7j5£T*t± J^7-r y ^fi©^l^^Cttffl«[» 

©*§£&/>£ < bT?^^t;bT^^fe. b*>b, 7 Cj p>^. 

fct£*7j^;© 1 6 QAM, 6 4QAM^©^-fit'fbH:i2lfi 

«7j*tiiD^-y-fco Sfi*;i/©^:t?S'h? < 

IS*ii J f't--hJ±K%^©«!(©tiiD$:St, iin^f 
[0 3 3 6] a«fl?JlcH:h77-f y ^SO^flMSfcfci: 

ffl«»ab*ftffi< b, hv7-< ^^a©'i>^^m^fct± 

40 »%A»*&]C<U h57-f y^«©a>fi:vMIMsllctt 

(£<-TSc:i:* s '>^7 1 A±<$;©^$:]g»t>n-5>. 

wommmfcmx&omm a «t 5 w±© c i: ^h^t- s 

So c©dfcg:01 1 8©*^?8©Sia£0i8t:*j^Sji 

e§a • v=7 7 ■< vt>ftipm*m^xmmtz>o 01 1 

8©^l2I{±±3&»?>JRt:Se-fe;i/7 7 0 B, 7 6 8, 7 

6 9, 7 7 0, 7-7 0 a©A-A' Sa±©SMIgS&jj* 
t. Sfl-b^7 6 8, 7 7 0ttf+>^l/S|A§it;b 

7 7 0 b, 7 6 9, 7 7 0 afcfc-^-v >*;H¥A tSffi b 
ife V'*^ V V •^■^Ui¥B ©ffl^SSr^iJffl LT^So C^?>© 

50 ^v>*;H±SSfa-fe;i/© h^7>f y *glCfSbT0 1 



69 

i 6 o&mmmmm 774 1 j: & , >^)vmftmm 

$-e-f>tlS. ^THl 1 8 £:fc^Td = Afci:A5 L -\*>* 
;i/©3iffSa©^&^1-„ d = B{iB5=--v>^;i/©ii 
ffi^m, d = A + B tt±^-v > %m LtzMlmg 
Ms TFMIh77-f'y^i, PttJM&fcAP©^ 
tr^to §fHr;i/7 68, 769, 770 T-tttuCDHSte 
flrCKHB bfcSRQ AM5©£«©RWiSHKj&&SC£fli 
^T^Sfc^T 1 — * 7 7 6 a, 7 7 6 b, 7 7 6 cti 
■T«fcdt N QPSK©W*8&;W/aa&*2 bit/Hz© 
3{g©6 b i t/Hzfca£ffl«fflaffl5"t?B:»6;h.£. il 
Ja»fcu<fcti£^4 bit/Hz, 2bit/Hzh« 
4>-fS<, 8fer«i7 — V>fcjSiR7 7 7 a, b, 
cCitQP SK©g{f-fe;i/©*§£J;:i£^T 2 b i t 
/Hz ©««#»<&*#, XifeJig©^!^?-^^ 
±tf S d i: fc J: D PI© ©5<g -fe S $ **» & ft 5 » 

6 4 SRQAM»iiS©?JStt*Jft«A»6.a^fcC5"ett 
SRQAMffl^7 MSS=1 fcbfcgJ&QP SKfii 
Sit, fi^h^5?ttl6SRQAM, ££>fc:i£fi|T- 
(±6 4 SRQAMT-j&Sd-TS. ffioTQPSKt Jt^ 
Tfttt&fg^ 1 ?— itflMllll-Sdfctt&U. !3ES£ 

ffi#£b&0i 2 i©:rns>*iacjjv*-,fc-5fc4SRQ 
a m © aise«*> sjws zu% «t # & ffio^is t £fix- 

012 2ffl7D y ^Et^f 1 6 SRQAMCi 

€»„ aMSfmBcs^'j^ffiw-itttfas-cfes. 4srq 

AM©»^iSa^M»*3!rF3&«4fe»ae»^tt*< 

[0 3 3 7] ttlOiattTgl 1 8©d=A+B© 
<fc o &gfi©M& 3 #7? £ * olSiH^^ A ifiX' % -S o 
T F© h 5 7 -f v **fc#fo*T33feJS£»B-*-* C 

< ©1* ^ftjfejS £ IS® T- § 4 :7ail6S £ h 7 7 

>y^©#-^ffl^ffc:8a:eu^-rv>fc«)*^©3i»**s^s 

[0 3 3 8] &C01 1 9©^— ^©B#ISEe0£fflV* 
T^>fA^u-y h©^— ^iES^UiW-f S. 0119 

(a) ttt£**5S©^-f A^Dy K 121 1 9 (b) fct 
£JS«l8©*-f i^Dy hfcjjVT. 1119 (a) 
■TJ:afcfle**3C©ai»gS'Jffl«»^rSil±D ownoi 
t) t^R^©*© ©B#tcffl«ft AT-^©^ u 

>y h 7 8 0 aT-|s]38{i^ S£j£tK XDdi h 7 8 0 b, 

7 8 0 c, 7 8 0 df§'f?A, B, C-^ >*;U©^-*| 
^©j£{f{t9£j£So &CUp«o$D?j||4>6a*H 

JB*»BtH$|HUDy h 7 8 1 a, 7 8 1 
b, 7 8 1c, 781 dC«-*|§HB«*, a, b, c?- 

[0 3 3 9] **W©»^x SI 1 1 9 (b) IZttsT^O 
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£buM© 6 4 S R Q AM*©»JIS!eja£;frit*ffl^TU 
Sfc#>Di, D 2 , D3©^©2bit/Hz03o(D 
PtJB^— *£*>o„ Ai, Aa^— 6SRQAMT- 
SlSfcto^uy h7 8 2b, 7 8 2 cii^D-y h 7 8 3 
b, 7 8 3 c£gvr«fc-5£#J2fi£©^— * U— h ^£ 

So H-*H"ea&s»6*#©i»#ra-ea&iis. ffiot^ 

-fA^D^h7 8 2b, 7 8 2 ctt^©RFlffllc:«t5. 
-■5 bT 2fg©g^fi*s01 1 8 ©7 7 6 c©SI2|Sg 

«©ifctt-3*»)a£jfeja©i£«-c»&n5, wmz^x. 

10 ^^AXD7h7 8 2g, 7 8 3 gt-aE I f-^©l 
Sis* s 6 4 SRQAMT-fft-tl-?). ^J3^©feii§a^ 
4>ofc«>, i-^'fAXD9ft3^E a , E 2 , E 3 
©3^>*;i/#fitft-e§s = C©«^r**S©^e>{3 

iEejftWTf^sfit-rsifci^a^^hs. aetata 
ti^ 3fs©jaB3&«H-a«3ftflfe»e.n5 t^sto 
fib, £©^B:SJiM»©iE«-ec:©**© 

gg*©ej£a&*tt 9 o%fi*t^*,So *»«©»** 

20 iSfilgl^tf- gnrs £ bv>. b*»U 

HI 1 8©TF©EHC^-ri^l-ll^©i|5rUC43V->Ttt 

tr;^S^'C>i:bTj^%^*sji2iciag$ttTVNS. £& 

X *)^^%©M12C ffliH^tfll? fit ^ 
3. ^TTFOitjEV^StTV^S. SE^T^ 

[0 3 4 0] 012 0©TDMAJ^-fA7,D7 b0 
T- (a) i±t£*7j5£ (b) tt*»flH©*SC*^-r. 01 

20 (a) c^-ri-st, ill— a*»flp-e^'f a^dv 

h7 8 6 a, 7 86bt-#«A, B3=-v >*;i/©^-$^ 
30 ©j||ff£fxl\ *^A*Dyb787a, 7 8 7 b T*# 
^A, Bf i ^>^;i/©^ip^©ii{iSfT^ <) 012 0 
(b) ic^vr **iOg^l6SRQAM©S 
^7,0-)/ h 7 8 8 aT-A,f +>^;i/©§I^fV\ X 
D>y b 7 8 8 ct-A^ti'^Ii^a. *-fA 
brtJfc£m/2t&5„ 6 4SRQAMOl|^ 
D y h 7 8 8 iT-D 1 ^+>^;U©S{i$rffV>, -y 
b 7 8 8 l-?D 1 ^^>^.;u©ii{l&fT^ o ^'f A7D 
>y brt3(i^l/3(c*S. 

[0 3 4 1 ] ^(C?i9S±7^T(f-g.fc»tCXD>y f 7 8 
40 8 p^Zi5V^T l/2©^^f A7,D9 1 6 SRQAM 
©E a ©S/f £f? oft. ^f(i^D>y h 7 8 8 rT-ii® 
©^ A^D >y h 4 SRQAMT-ff o « 16 SRQAM 
<fcf)4SRQAM©7j* s ^SS^A J 'J^&:V^rto, 3£SB# 
©**^»* s '>^<*Si:^-5^j^ fe ^ o ^ 

[0 3 4 2] 6l±©«tdfcbT5l»©h77-f >y^^ 
50 £*#K»Sdfc#-p£Si:^5»JR3bs&5 0 ^fe3o 



71 

©*L<tt2o©e£g«©ei£g*&aiJfcjsk 

^fc^SI^&tlS., eSi!gfi©<ft^ 4 S R Q A 

{b£Ufe^«&fea§3£-eS?>o -©±§-£\ HU©HSE^JT-I?i 

& izm>hmmiy Mnmn * t- © rtJjE v ^an is#im 
[0343] (mmm 9 ) &rfm 9 ©m^i agists 

olMfS. ilffi#J9&##PJ3£OFDMe&;fr5£fc: 
Mfflbfc&©T-&£o il 2 300FDMl§i»®7 
P -y^ihi 1 2 4©0FDM©iM£fCSIH£^vr<> F 
DMW-flT-feSO FDMliBSMg-rS^ 'J T^itt**;* 

-y- ^ ^ t id «t t» . -ikofdmj; *)mmsi&(Dmm%)z¥- 
*j * K^mwLmm^v* )vt vtumm izmt £ nx ^ 

£. 1211 2 4©OFDM©Jp3HlC*vr<fc?£OFDM 

9 i -effl«»i*7 9 

3±£f r — 1/t s©RSPHT-IBMU -tf7 r 5 L ^>^. 
*7 9 4a-e§Mt5. .I©<5-s»£i£F F TH4 0 
ft*o£H£4T!«Mffl«l 7 9 9-.®FFTfiU Sff 
1^7 9 5 ^ffi.. t sOmttoislsKfrmffl 7 9 6©M 
S©r4 ^©j£FFT£*l.;fe{g^fct>i{§;**U &i->* 
^©filfcttt g©#— KJ8H7 9 li*WLtt<bftZ>o 
[0 3 4 4] 112 3©0FDM-CCDMM'f7''J >y 

K*a©ro y ^ia*fflv>T h d t ve-^saisws-r 5 

fg-^iiiii^ni>n-^4 0 1 CiDffiSDi-ii:' 
-ffla*) D,_ a i: (i«*-(|i*-ffi*) D 2 ©3»©|fgJl 
*JS©Bflfe«-^t^**iV A7tiS5 7 4 2CAA$n 
«. 4 3fc:*V>T, Di-,e*ttC 

ode gain©^ECC#-^fb&£*U D ^{g^-fijl® 
©n— XDECCOft^t&Ztl&o D.-.fcD 

2 - 2 fc£TDMg|5 7 4 3 tit), BSIffla-ffl^mfb^frU Di 
fi^CfctK S^H8 5 2 a©DzB[JUj65UIEttS7 9 
1 atAjbSW. Did-^ttnfH©^^— 
tK n^©C-CDM»4a, 4b-©^U* 
SI5£A±>£*1&. 

[0 3 4 5] -73. iS^#<l^©D 2 fcfcA;>jSB7 4 2 
©^2^— ^JUA*35 7 4 4tC*5f>TECCaS7 4 4 a 
tciJl^TECC (Error Correction Code) ?5^b£*l 
M/'Mx>3-^7 4 4 b(C:fcV>T h XfS^ffb;* 
*U £If8 5 2 a©D 2 fi?iJ3£?"J§|7 9 1 btATJi* 
*U n^r©M5ij7=— * h&!K C-CDMgS3§i4 a, 
4 b---©^2A*SStCA^$n^>. iU*90D,f 
— * fcfg 2 A*jSS© D 27=— * Sc «fc ?) #*© C - C D M 
^4a, 4b, 4 c ••■tCjSVT 1 6 SRQAMS 
tcC-CDMg!Si*ftSo COn^rCC-CDM^IS 
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VTteEll 2 4©7 9 4 a, 794b, 794c 
•••C^rJ:5CiS£b£#&ffl«RmJ:7 9 3±fc& 
&o d 5 bT, C - C D M^i^tlfc n ^ O^iff 

a»FFTEB4 0tJL0» JBiftRtt^ ^ >i? a > 
7 9 3*e>^p|Btt©?-f pf>^a>7 9 0 £3p&<**U 
t s©H»i'>#;Hffl^If 7 9 6 a, 7 9 6 b¥ 
C&Sc H»->>*;WIBP»7 9 6 a.t 7 9 6 b©IBC 
tt^^/^J»**«e>r &»Ts«>©3Jf — K«HBHf 7 
10 9 7 atfKtt^tLTV^o ^tl^^WtM^l^^UT- 

aiufe*©^ hi 2 9(Dmmn— m^x^o^mxtb 

»K #— K^Ffl^7 9 7 a©Tgt±v;i/^;*©*aP& 

fl^tz^F F-TE1IS4 0 frfecDftSHS^ttiejUiSfyn > 
;^40bCi^ — o©{f •) ^{135 5 «fc 
?>, RFI^t4!)M$^. 
[0 3 4 6] £<1SI4 3©iS^£5ZE^So Ell 2 

4©l^|IMfi*>>3j«;Hg^7 9 6 efc^-T. gftfi^ttEl 
20 1 2 3©A?j3fS2 4CA*$^ aM» 8 5 2 b£A±J 
£*U T^-^Wb^tU FFT954 0 at J; t) , 7 — U 
i«*fcaBI*n. HI 2 4fcjjVi-J;-5fc:«FlHIMi7 9 9 
^e,l$SM7 9 3 at:?t$n5„ 112 4©ffll 
5" «*Rtt©fI^©*-lr 977 9 4 

a, 7 9 4 b*CS9ji*n5. :tie.o+t'J7ttiv> 

Cfi3£bTV^ #-<?©'£i§fi9#£-gST-t So El 
125 (b) fcjjVj- 1 6 SRQAM«#%aa$n. 
©C-CDM«iSS4 5 a, 4 5 bf££iie>:ftS„ U 
T, C-CDMtlS4 5©^©C-CDMaig?4 

30 5a, bm^a^Xs mmmizmmztiD^ d z <dv? 

m^WVUBiftis Da»JI?ij3W\--^-8 5 2 aJ: 
Wt- * — 8 5 2 bfct t) % iBJUe^i: 
>&?J7D©D a> D 3 <l-9AHftH$ti%. i©»&^ 112 

5 (b) fc*-r«fc5fcc-cDM*ffi^fci | BJ!ea#s; 
^ffiv>TVNSfc». c/'N^^©^t^§^ilfe^*T-li, d> 

©^Tj^a^^ns. mmztifzD 1 m^i£iiiti&7 5 

^ -UIE© 3 — K-ir-f >^^^fcto, Di-Ks^-©^^ 
40 — e^A»«t ftge^OBV^fr-Cfell^^ixS. Dx- 
m^&m 1 — 1 Bflft^a — ^4 0 2 cCi!)LDTV 

4 0 2 dti »3 EDTV©^fiSi^©«^-i:^ »K ffl* 

[0 34 7] D 2 ff^-i± his*) xmmOx. m 2 Hi^ 
3-y4 0 2bC<t!) 1 HDTV©K*&£#i:J&t>tii;tr 
±IB©{£^fi^©^T-{iLDTVASfcB^$n, 

-K©EDTVfi*#tti**ii % ^^t±l3S^^-^ 
50 iDX.S-htCi<5HDTV{=-^3!)S-&g£$n?>. b5©*5S 
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m t mm, s« c/n c*s b ^bjk© t vm^&gmx- 

fc>H*Tffl V> 5 £ OF DM^©fc©T-(£, %M 

- h- C/Ntr^-r <fc 5 Ct£*© O F D M- T CM^H 
^(Dm^8 0 5 fc*fbt\ ^B^CDC-CDM-OFD 
M^SC«±it7*^-v>^;i/l 8 0 7 afci^-l^- b# 
TA s t)it7 r ^>>^;i/2 8 0 7 btt^-b-r-#± 

[0 3 4 8] OFDMtt»jfrC#— KSBfflTgtfJfc^U 

TT-ttS:flT-^^V^„ #«S§©C-CDMi:ia*£fc# 

b&ilil^Sfl (Graditional Degradation) ©2o4s| 
SIM^T-TVgffSrfSR^ »C7W^ 

*s »-e a t vtmm<D-9—-cxx. i> Tit $ s if is** & 
fev>„ b*»u psjise^©c-cDMi:ia^t)-M-2. 

CtiCctD, C/Ntf 5 J&ft btfe L D T V^l/- 
KT?SeT?*5. — *x glMTVOS^, liffllM 
XliiSlOOtttTtfeSm LDTV^1/-Kf 
^ttllK^W&nS. @WTV©LD TV^V — K 
©it- K^x. U T^rdfcifi^-r 5 £ -5 o 

OFDM^HD TVC±f«Cffia tgl^©*^^ 
«T-ttDSP©[HlS&*i«A^#<-fe§„ ^^T-fS^TV 
(gt©Di-i©*|OFDMf«S*^t. 013 
8©^Py^ititi?^ HDTVOcf^^-i:^ 
*£fifcfr© Di- 2 i:D *m^<D 2 o £ #3gBJ§© C — C DM# 
SflSU FDM4 0Dti0JiStffiA^Ii«. - 
*Se«HWTf SIM 1/ fcM*H± F D M 4 o e C J: & ««» 

d(i*ix, *^i© c - c d Mti^ 4 b -etisjn, 

1, 2, 3 2;|5]bT-fc5£:#>*IB&-t3<, 

[0 34 9] ^HDTVCMPEGl^l^-Kfflfi^ 

m^T-&z>'Di-i.{s^i l zm?m?'}?>^-'?-i 9 i ic 

«t !)M5U{i^t&!) OFDM^M8 5 2 C©f TQP 
SK^>16QAMOSHftg», iS»F F T§4 0 t J; t> 
B#H«©<g*fc3Hft;3F:h.FDM4 0dfc,t5«a»WB 

[0 3 5 0] S@« 4 3 -CgeS flfcfc^ttF D 

M»4 0efcfcn^TJ3«»««;*i'U O F D MMtHoC 8 
5 2dC^TFFT4 0 at «fc t) ^< ©J^i£$ttt©{i 
^fcfctK #^©mWf§4 5a, 4 5b^tcj;!jauas 
ti, >A— * 852a£«fct)D 

H£ft> ^1 2 3 i:|5)«{c:LTv LDTV^l/-p©D 
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[0 35 1] ^oLT. LD TV{f-5f©,fr#OFDM£ 
ft&PtJifiifrPi&Srs. Ell 3 8©;«riSftJB^4;:i: 
C«fc»K OFDM©«jd&@BttLDTVfi-5©»T?J: 
^. HDTVff-ttJt^TLDTVfl-^fi 1/2 0©tf 
y M/— hTf»5. ^-oTOFDM©tp]S§^i«{il/2 
Ofc&D, ±te©[I]i§&^«tt*r|3£/J^<&3 0 

[0 3 5 2] OFDMt l t^')l>?-^ZlZ^femj3£ l X-m 
« T V-£ g Oft T V©^IB# J P gi«©^>** ;i/^3Btt 
£§raB#©.fc3&£lWST?v;i/^>*;*ttS#;*:* < % 

So z^otd&fflitt&VT^^ >^^e> 8-f >^-© 
1 O'T >5H;TF©/h£OilB+MX#^T-;&-5«> 
X H D T V E D T V © J; -5 T Vfl^T § 

O F D M*W1- 4*SCttA»(J 4»ffl©t!lfc:a:»*A»te 

<v giwrv/mcttLDT v^u— roTvetcs 

^tt)^. C©f;»^-X M^tlM-fiOFD 
M©3»jil(±i§ HDTVW^iS^J&frt-OFDM 
20 SfflV^ £ tiiOFD M<DmffiM&ft*%^mkXteM 
^.Xtn^o Vt-oX*mM<Dmi 3 8 iC^-TOFDMSrffi 

43^TS<I£*i3 LD T V©-9Vl/5^X£&*£*rt3i;:!g 
ilif Sh^d OFDMoa&S&Sfe&fr&^TN OFDM 
©BIS*** 1/1 0ttTfc:fcrlJfcft|«Tf&si:^-5:*; 

[0 3 5 3] &4b\ 12 1 3 8f{iDw©d^OFDM 
£SS l/WStfDi-itD.JiOFDM^ItSri:* 
T*§So CI©igl§\ D 1 - a i:D 1 -2{iC-CDM©2Fte 
30 £S£#T-£Sfe#), gS/*^©^ttftt343V^T*)V;^ 

D T V i: S D T V^gf >T«StJS 
BiH©iIH^#g{sT-t 5 i:V^ -5 Graditional Degradatio 

[0 3 5 4] c -5 UT^WOf&JieaStfqltgfcS: t> . 

mi$.Lt=.m*%L%bmifi&t>tlZ>o OFDM©i^#C7 

i: «t »9 < *ogff l"<jl(D4Hblzfo b 

40 e>*is„ 

[0355] KJi«asea*aft^H-r soffit b 

T> 012 6 (a) (c^-rj;ot N JiFDMffl^7f 
-^>^;i/7 9 4 a~c£S§ lit 8 0 1 a 2; btt^-V > 
*;U7 94d~f^^2J1801 b i: b^HK: f g*e5 
JSiSafcif— KflTS 0 2 afelftJt, 012 6 (b) iz^t 
gt£.2>n±>m8 0 2 b£^W-5Cli;fc<fc»K ^ 

iji8 o i atmms o i b©aiem**isg'Wb-e* 

So 

[0 3 5 6] Cti^fiJffl-rSi:, lutCUi0^bfe0 1 0 8 

50 (d) t^i-i-stT'^-n^TvaastssaFs^ii.^ 



&mxm is 8 o i a.<Dmti*m j $>?z£is i T'g:z>o z 
©*&ia 108 (e) tz7F.?£oizmim& o i a©§ 

ft qJ|g*C/NfICD^lx^^;i/Kfttt^2®8 0 lb£ 
it^T<S<*S 0 &oT{s^l^ju©{Biytfet&^y -f X 
©#tvttW£££^TfcSi§ 1J18 0 1 a©§{i#pjf£i:fc 

mm&xk&MMIrZo itl^rPower-Weighted-OFDM^S; 
(PW-OFDM) iittX&W&o Z ©*HBB^J©PWrOFDMlCHU 
M<D*m%<D C - C D M#5££;ffl^1§r*>-fr 5Ctt<t 

t), 11108 (e) c^-r<t^{rp§«(iti^3e(c% 10 
[0 3 5 7] IHW<J&Ih]8&&, 0144 izm 

lm^-^itmi^-^mmmi 9 1 a^LTtsti© 

4 OtC«t *) OFDMOU I21f-^ttf2 7 : -^ 
?|JH1SS7 9 1 b£^U-rfim©i6*S©^ia§§4 d~4 f 
T' + ty/fe-fst'IFFT 4 0tJ;t> OFDM^i 

[0 3 5 8] gfid^ttgilflH 3©FFT 4 0 a£«fc 
»} f !~f „©*-^ U 7%t>-om^lZfrffi$tls *+'J7 20 
f *~f 3 (i^S4 5 a~4 5 clCiSfgl^-^JD 
,o£»3S£lJ18 0 1 a#«f§;**u ^r^UTfe-fs 

^?>(i^2v ; -^?ijD 2 o* 9i2i8 o i h&mmz 

[0 3 5 9]S1I801 &<D j m.Jj\±-X%^tzt£>m i %<D 
m^S&MlZ&^Xb&mT-gZo Z o LT PW-OFDM t <fc 

*). 2m<Dmmmfcm-&9m-i-%>o pw-ofdm&c-cd 

M 3~4Jf©|%Jf#S!S|-r5o 

i 4 4 (DHbcommtm 1 2 3©XD>y^Ei©a^-i:i&# 

[0 3 6 0] Wc^SPJi© Time-Weighted-OFDM 

(TW-0FDM)^iC©PgSfb^S;t:-3V^TiiiE^s<, of dm 
< t g * h©f*#£& < -r- 1 

[0361] *mM.m<Dmmit(Dj5 ; &.*m^%£, m 1 

4 6fc^-r<fc-5£|gAJl©;tf— KNrmt ga^Bf© 
A*- KB#|H t g- b fcjfc-^x** < i: £ C t (3 «fc *) Af© 

5. Co LT#-KBfRg©Weighting£«fc 9 v;i/?-^;* 
tcM-r^P&SSeii^-SI-S. C©^S;S:Guard-Tinie 
-We igh ted-OFDM ( GTW-0FDM ) t of ^. 
[0 3 6 2] ^5.i:fAIi:iBi©y>#;H|f|Ts 50 
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FtSt s aSrB©^>>^;i/^P^t sb<t!)*?<i:l,. "T 
3fcCftCJ:&ja«OTW±K::fe^TA, B©^r-v 'J i 7 © 
Fi5Pl£ J £*i j eftAf a, AfbtntAf a>Afb 
T-fc£>„ d©fe«>B©^>#;i/S;:£t^T, A©©'>># 
;i/fcflHIU;fc»&©^7— U— H£{£<&&o i^lT 
*>>#;i/B#F^T s©Weighting©SS'Hbfc<fc »)JgAJli: 
^BSfflx';i/^^Xt*frs 2jf ©pgjf fb^SISiTrSo 
CI © £ Ca r r i e r - Sp ac i n g-We i gh t ed-OFDM ( CSW-0FDM ) 
£W&. GTW-0FDH*fflV^2Ji©R|JBeaifeg55JU % £ 

A»tTfijW««OTV(i-9*. «SBJiTMS«)aS^SSS 

ffi-T 3d *«TV§ff^©J;^ fcrf-^ >© 

&^m*(D&mx'$>{g.MigLg. t v ©^ u fcSM** rji^ 

h^-So £fcCSW-0FDM&#^fc^>;tf;UB#F,gt s ©MgiJ 
<b£ «fc !) MAM hSgBJf ©C/Nf;:*ti)-£PgJl<b£GTW- 
0FDMt£iSfi^-&fc>i±S 3 i:t3<fc fJgSe^-l^MD^ 
¥4R T VK:43^TS S> bfcgff #T- S -5> i: 

^fc^jJUtfiigi-f £„ ^fliife-*»SHIFraife©TVfc:*s^ 

lffl©*Sfi<*£fctt£tt©Ga&aMs<fefc* t>Tl:f& 

fi£o"C*9SSSfl(|©GTW-0FDHS«V\Tfill¥flMET 
Vi^tl^^futY^fy^ji^^ts ci i: iz «£ t> 
esab^sicw^^ift-^itftVATfftWTv^^iiTv© 

«fcd&*£lW^^ *S©TV©J;-5&B^JBfcSPB:4* 
5. C©«-S-Mie©J;^ (CCSW-0FDM^C-CDMi;li^-&t> 

■fr c i: (c «t D c / N t fe v ^ 1- b i^ia to 5 ;* h \z 

[0 3 6 3] ^^^©KfllfeBiWrsk, 

I3145 (a) ^Z^•ri^{Cil5^B#P^^HV^•9';^^>'^ 
8 1 0 a~d©S^(i£ liih^2il©{=^As^lf 
HDTV©{f-«f#«grei£-S. Ell 4 5 

(b) ^^■r<t^{CSV^v;^^y^^8 1 1 a~d©i§-& 

m2m®Bm^<Djj— h-ms. t gb&m^tztt>ig. 

^Tga^feK), SSBSBO^x';!/-^;*©^! 
SrSft^v^ B5KE©ioiwB{t^tH:TV©iS^^i»s 
^*tiT*t», Am^izlZTVoyigMf&frifi-SZtiT^ 

^Xl»I^TVt-liLDTViiSI4T^5„ 
*&CSB 1 »©S/>*;u^H3T sa^Tsb i < 
i: o T v * 5 & » C/ N ©m JC t, % 1 ® li % V -> 0 

[0 3 6 4] id UT**-h-BtHi:'>>^-'U^P^©MS'J 
<b$--Ti.c:i:t e t»3 > OFDMcrft^oBifttfSf 
^«fi£T-qJfgi:^^o 01 2 3 ©i5 ^«figT-* - - KBt 
P^MS'Wbi:C-CDMi:ia^to-&.g)Ci:tci t». 
5^/^ i: C /NH&-fb©)R;£©PiJift;#im S „ 

[0 3 6 5] ^^T•mi4:W!fe^?!IS:fflV^-rPU<i6^5o 
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{-^1-<t-5^D/U<3 OdBT-(£&|^©iJ##*g 
<& t> 3 0,asJ£Lh£fcS o 0148 IZTTstXolZ 5 0 
US&±(DT g^tZZtlZi.*), -SS^^T*^ 
ftT-§S. fcti 1 4 9 (a) t^S?Jt^-r t t-5t 
TV{f^ 1 s e ciZMLTM 1 4 9 (b) t^t2ms 
©/18B©?*>x ^>*MilI8 0 1 a, H2Jf 8 
0 1b, S§3S8 0 1 c© 3 o©|igjf©£Ml,- 
tt, 014 9 (c) tC^-To £-<<?©40l/— 7©#— KB§ 
1817 97 a, 7 9 7 b, 797coJ!)Tga, T g 
b, Tgc^Mg5 0/is, 5//s, l//si;l^ 10 
fr&LTi&^-S'CfcCibigi 5 0 fc^f id&PgJI 
80 1a, 80 1b, 8 0 1 e© 3 -o©pgJf © 

GTW— O F^DMSrSffl-rs ^S^5^*(im*»T b 
S^. bfrb^ tt&»©^feV">LDT V©ljM{i^-©^ 
tGTW-OFDM©^;i^-^*ffeft-rsci:fcj;») 

m 1M8 0 1 aT-IW-KiFITg^3 0Astt±®5 
0//sttoW5fc©, ^«fflTV§«ST-t)§{fT- 
£S. IKIiinTffl^D-y^iC^LfeiO^^ 20 
S„ SCfifflTVULDT Vyi^— FOBg-e&V'fe 
46MPE G 1^7^©lMbp sSSOG^IgffiTi 
t">. SEoTEll 4 9t^bfe<t^t:i/>*W|7 9 6 
aTsa52ms©«WCSLT 2 0 0/zs 2 M 

TtfT& IMbpsK t>> LDTV^l/-KOI 

i^f^tisfcft^ccsw-oFDM c«toe 

^Wtt^Tlg^Stfx^— ix-F#fg<&So #{3* 
3*18© C - C D M£ G T W- 0 F D M £®.fr-£t>-& tzt§ 

£\ fcmmm&&T iste^tz&b®imifitf t>iz^ 0 mi 30 

4 9T-li|5|i:^>*;H[K:#iT>»tW|7 9 6 
a, 7 9 6 b, 7 9 6 c£2 0 0/zs, 150/is, 1 

0 0/zsfcMB'KbbT^So tfcoTfclJi, $2j|, MS 

3 ji ©jii x: ^ - u — b < & -3 x ® < mmmfcm t 

&oTV>So 

[0 3 6 6] |5JB#£ C/N £*f bT % P£Jl^l£j£#§fea 
t5. 015 1 C^-r.t-5(3CSW-0FDMi:CSW 
-OFDM©a^fotlCt »], v;u^y^^c/N© 
2*5c©B»ae»#SI?i-r4. B5iE©cfcdtCSW- 
OFDMfc^BBOC-CDM^e^b-B-rii^-e 40 

c©^^ffc©e&»4s©ffiT#0>fev^v>5;&* 
^5.111801 a*5«fcV&l-2Jf 8 5 1a, | 

1 - 3Jf 8 5 1 aT-liY^UT„^g <A>oC/ 
ntM&^m&mZ.liSMmm'TVB.e ceive r 
TtiLDTV^- H©2c5£bfeg{i#T£S„ £2j| 
8 0 1 b£:Sf!2-3J18 5 1 bT-(±1t-t:^x'JT©7 
U >^xi;^©,t-5{CC/NASiS< N rJ-*h©^-,§ 

3S8o i cT-«ic / /N*sig<, m.mm#±go-z 50 
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hA^^feftHDTV^l/- H ©iliHT- §«T- § £ o 

DM^C-CDM©ffl#-&£>-£3;£fciu GTW-OFD 
M t C S W - C - C D M ©fi»^to# £ J; S ft £ ft 4 . 
flfcfett C/N t*f1-*BJiSfflC3aS*S;*s«S6SiiT O 2 

[0 3 6 7] C/Nffl3flfc"7;i/?-^;*©3»©2ife5c 

©Pt»SS!{3i©*f*e<J^HDTV, SDTV, LDTV 
©3PgS©TV{f-^©H$Sieg0^g|i 5 2fcjj**. ® 
IZTjk-f <fc 5 1 #v;i/5 1 >'^{C^V% Al©f 1 pgjf ©2D 
?*7 9 6 a 1 CttLDTViEIU ,mz^)^;\7,lz 
^V^7D>y^7 9 6 a 2 J ¥>C/N3WbCgtWD9K7 9 6 b 1 

cttSDT voimmm^T y i/*M*©«BfcH p 

«^ 3. BJ|©£2J|\ 3ICH:SDTV©- 

fti^^HPfl^ HDTVGDHPff-SfSrgBMTJ- 
S» CjffCfctU 2, 3WICSDTV, EDTV, HD 
T V «©%«&£& T Vfg^fcKBf S o 
[ 0 3 6 8] ;©i^CNm^f;UKiS<ttl 
« f S fi iffi & 1/ — h- &M*> S fz tb T VM-f©8¥ffefi # 
M'J>U B153i:*tJ;5l:3»:^0Gracefu 
IDegradat i o n#|£gi1-S i:V"v-5tiBI?fci&o 
a«*«*»?l!fcJ:»)f*e.li5. 015 3fcfcCNR, 
?vt;**ffiB#|H| % e^b-h©3rz>©/^^-^-{cj: 

So 

[ 0 3 6 9] *^BJ©GTW-OFDMhBuM©*^ 
©C-CDMfflfift^bfi&tt, GTW-OFDMh 
CSW-C-CDMOfifti^titt.t!) 2^©Fg«« 
M f> ft S § ffl ^ T USE^J £ ite B£ U & # g T W - O 
FDMtPower — We ight e d — O F D M©IH 
fr-Stl-tt^, GTW-OFDMi:fte©CNR©pgee^ 
tffi^fott fe 2 #5c©IB«Mflti£ttSgS-r 

[0 3 7 0]H154tt^U77 9 4 a, 7 94 c, 
7 9 4 e©tii§dfv l J7794b, 7 9 4d, 7 94 

f ^Jt^T/jN$<a*rB-LT«ebfe*»©-e x 2p§ji 

©Power-Weight e d - 0 F D Mifi^MT 
So ^r^ UT7 9 4 a{CiS3S-rSdr^ U T7 9 5 a, 7 
9 5 c©S^% ) |5l«tbT^r-VU7'7 9 5 b, 7 9 5 d 

S„ fefc-M-Si: 4Jl©|Sg/f#f#c,tlS#. 015 4T*{i 
2ii©^©^Sg^j^L«>bT^S. I2t^-r«t-5t:^ 

{&© t-^- d y&mm^<Dmm&fr®. s *i s & 
^ <^st^a^*s^s. 

[0 3 7 1] *fc, SI 5 5©<to{C lo©-»*>7 
9 6 a, 7 9 6 b, 7 9 6 cWzji— FBfF^7 9 7 a, 
7 9 7 b, 7 9 7 c©l$||||ff$£<b^fcl$|igSB&£ 

SCttCfct) 3e©^;i/^/^(c^fSPijiM©f-<(ie 
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%ifimM-rzo 01 5 5<Dmm®.wiz?&£Ams b 
mmzm*E-rz^-x h j ■< x#$g£LT&&jf©^- 
k± £ n t vmmtnfe l x mmx z %> t ^ o 
s c i: k. «t t) *® t v gmm iz % s mm 

[0 3 7 2] C©S-&CDS«;&!l%ECCi>3-^-7 10 
4 4 j i:E C 0^3—^—7 4 9 j ©Xa y 1 
6 0 (a) (b) fc-tn-tn^-T. *£EI1 6 71^ • 
-< — U — XSP9 3 6 bO/D v & M%:mir 0 • -Y 
>*-D— Xg|5 9 3 6 b©^ • >^-U-7RAM 9 
3 6 a©cpT-#Ul£;fT<6-l' — 'J — Xt 1 — X;i/9 5 4 
41116 8 (a) T^U -f >*-';-XgBSSL 1 £H 
16 8 (b) IZm-fo 

[0 3 7 3] ;oLT?-^^-f >^-U-^-T5Ci: 
9^*— X hy^XWSSaSrgM^-Sdh^T-g^c 
11 6 1 ©V SBg{I$S©Xu y ^EltE 1 6 2©VS 20 
B&{t^©Xny^£^Tr<fc?f;:SIJ£0!|4, 5, 6^ 
X-mW\stz4 VSB-$>8 VSB-P 1 6VSB©feMl 

^mmmi, zmx^mLtzQAM^psK^mmm^z 
[0 3 7 4] hi 5 5©^acit) zmmcommmm-k 

ffd-ttct ») AjUimixfi©^;^/^, C/N&<bt 
AD;LTM— ^ hy-YX©5£S£{£>$T-£££:#>¥«T V 
&Gm*>Wry MVfC^llCtSLDTV^V- 30 
K © T V gfl £2c« £ H± 3 i: v> -5 %jm&fr 2> . 

[0 3 7 5] *^ittVSBf©ASK^QAM, P S 
K, OFDMm*m^X*ftW*iStWLtzifi, flb©^ 
Jjfttffi.fr&tmZZt&X-gZo £tz, /i—>*JH/ 
x#>x&m^2>ztlz£*), f3^©#&£-fte2t* 
£ £ o T & i v - U - b £ T 1/ 6 - i: # T- & 3 o 

[0 3 7 6] *^0DPiJiS*> b < {±^-fts©e^^ 

(D-r>(D&mtm%i®.mm%)m £ iei± £ -e- s & ©x- & £ 
&-&<D&mmi l z}i-Dxiim±imm%)m#i>>-b txsT-r 

5o '&-oX±X<Dfcj£i/X9-2>lzmmX-% Zi>(DX-&te 40 

^J^K^Sd^F^gMilfl^^^AJfee,^©^ 

£„ ^©,kd&^£>Trbfc#&BJ3£<$5&gtt&V'. 
[0 3 7 7 ] bfru «MSfig^s;-?>ffiJiMKl^a;©« 

&£>*S;R2l©gl$&©i§l§r5 0^ti±©*^SA5*K>?> 

^(Dn&ic&^xmft&iz&^xbwimztitz&mffi so 
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# T VfH4 &mW&X ^ S «t a t3S^I4© 3 Jfcjg £ 

CSfcHi: HDT V;$&i:©5gH4 i:^*©«f&fi2IS© 
MSItt £ <^ -p #>S#f# £ ti, S o 
[0 3 7 8] ^B^iiS^^J; •? *>ffl&!fc8M££fi*.I 

fci:it3 aiff «S©m^ £ £ IS ^-£>5{±& <%5. 
^ © »^ffi©*^j©/> £ V ^Ilf j£{gnJi & 

X'fcmxzz>tzv>m%:(D$m®it, mmv&mmtam 

[0 3 7 9] ifc*^©^|iiSGill^SSk±i5[^t3 

»*i:aij!E<DNTSCi:HDTVSfi«lt.U<ttg«SSI 

©M^S©^* 5 ;^. SfcTV^ifs©^ 
<frfc«£r©t>-- tr^ai u r^^Rfl^fclfi^-r 6 i: v^-5» 

*ci5s Hl^t-liQPSKJ: 1 6 QAM 2; 3 

4 QAM-? 5 1 2 8 QAM^2 5 6 QAM^jgfflT-^2. 

llSfflv^TgttB^L.fe«t■5 

t ^ m. © P S K A S K •?> F S K £ Sffi X' t 2. i t> ^ 
^$T•^;>5;V^ < , **q8t TDM*ffi»-&to#T«SaS-rS 
^JS^J^SiB^bfeA 5 , FDM, CDMA^tef(5Hl*S; 

[0 3 8 0] *IBiB©»»Se2S*SC©— 3®«f«H:H 

aaRWffl *iri± ?-a-s*)©T-ss * s — sc©sfg^t3 

e^v'X^Atc^afflT•^?.fe©T•{i^e^/^o ^Jx.tfi|*^S 

fi#F^©«Mii«^XT i z^ommizm ztisms 

©««»Wffl»*i:*?lS©«**J«»*©«IISt 1 
i*ffl* J «*«»tt**j«c^a-p*So c©«fcd^^- 

[0 3 8 1] L^U, «»iRai*SC-WI!l±«jJI»3t©» 

-&Ji*^B^©«kd'&^tt^eji^sc;* s i ej5T-fe-5o &-tf 

*e>«MM^©at&©©-&5 0^a±©7>cgH4A s *»t ) 

tis. w ©«aiiii» w.mm.m±%£%.$tite^&&m&miz 
m^mm<Dmmw.tntmmtpjizfa±T2>o m.mm&&+ 
^«©«*^c*^^Tal*JS^K:*^^T4»»3laFnfc»e«l 

c mm t h d t vmm t ©s^s t m&cDmmfcmmo 

[0 3 8 2] *^{i»*jgj*«t t) «ffltt&%¥£Stt 
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z<Dtz®m&<vm±)<D>b}*^mmx't>ftfrmm~Bjmx-& [0 3 8 5] zvizmmzNTscm^zmi?:—!? 

[0 3 8 3] &ttmmmmwtemttitnL±mmz -tr^y ^©ife^kaw^iiJiirtscDisp^fc^a^s: 

»»tliiE©NTSCfcHDTV9(Mlt,l / -<tt5ii [02] #»IJB©^m ©»«* 1 ©:Tn «y *H 

©Wjfctt©a&*i«&a. *feTv#ffl©x^>-9--*t, [H3] *»n8©^jiifi»!ii©ssee^©^^h;na 
*fe«^-©-tf— tr^iUT-^HWfcifi^sfci^a!; [^4] *»w©ss«s«ii ©aeOT©^^ wi/0 

SiW, ^JE^JT-fcfcl 6 QAM 2; 3 2 QAM© [05] *^CD||S£fi?!) 1 ©fl^^©3— F©fiJ f) ^ 

^m^^m^tzm^m^xmMLtzifi, 6 4qam4> ti 

1 2 8QAM^2 5 eQAMSSCaffl-CSSCfcttV^ [06] *ftllB©l5ffi0!l l.©fi^gf^©3-^^ 

*t?*j&v^. H*ffl^TRiii3b&j:5fc:^tt©p 0 

SK J pASK^FSKfoi/BT-£3Ci:fcV^S;T-fc& [07] *^BJ©H31^j 1 ©fi-^M£©*©« ^^© 

^ 20 n— ^^>^0 

[ 0 3 8 4 1 [ h 8 ] xmwommm 1 ©e^» t ri^^x© n - 

[#8H8©»*] W±©«t-5fc**B8tt, t^>^0 

*a»©«3S«S±f3A*SB*»6©A*e^ [0 9] *^B^©||Jg#!l l ©jg{S{g^©{g^.&S¥©SStt 

**-&«*«esi: N $zmm*f*mm -rsa&esja^s: & [hi oi *»w©sufi«ii©*iBi 6«qam©^^ 

^ — #ei££fT-5ej£^gC;}3V-«Tnfii©^ 1 ^— h;i/0 

£162^— ^?UfcA*U ±E<g*fenfl|©«^jiS»fc [011] ^qS©HflE«i 1 ©7>rt*gr 2 J:iSI 

&T±$m^&&(D^(D^^&.lzm2 7 : -*Wt<D&7 ! [012] ##PJ3©fOgm©^fc6 4fBQAM©{f-5f 

-**i5*T, si®"r*jase*icj:o«^*sseu 30 ^©0 

»»««-^©A*«i: % {i^x^-^^y^^a±t- [01 3] ^mM<DmmmicDT>^±^mr 3 iimm 

ptt©M^©QAM««*ftaH-r4iftHSfca*S» S*Jtni;©IW&0 

£**43ra««fc:|3^T±ieM^£ntt©<I^j&# [014] *3BljS©3&BIE0l 1 ©SJB6 4fitQAM©|f-^ 

«HU OTj£ff©4>©**p/ntt©<I<h&fcp/nfc© [01 5] **W©*Jfi«l 1©*J&6 4ffiQAM©tt* 

»2:r-*7U©r--*£8MIB£U SfcSB&fli^T A 1( A 2 ©^0 

^— **te&*5;:fcfc:«fc»K 0S*ttjase«l©*HS [0i 6] #2gBJ§©Hffi#|l©7'>^^gr 2 , r 3 t 

4£«fc*K nfit©mi7 ; -^?iJi:^2 7 ; -^?iji:m3^ mMMtlitn^, n 64 ©H#0 

-*?U£{f t^-* £g0 6*TTJt^miOQA [017] *^0^©^M^J 1 ©5*$?* ^filO^D v 

MSBHte-^feSSeu Jei5fi«2 3t?tt, IMIS2 5 40 <>0 

tJ:»)nfl[©IBl7*-^3«J*s J6 2»tH3 3T?tt*l [H 1 8 ] *%HI3©£&fi0g 1 ©4 P S K*H©*^^ 

5 s -^5Ui:!B2 7 s -^?y&, &3a@»4 3fi±I 1 =r -X^7^7Ai 

!B2 5 S -4'5U, ^3^-^JiJS:«ii^-?,^i:fc [019] *»«i©|£Sfi« i©J(s 1 *e«©7n y ^H 

it), bTffi*mfiI©^-* bfc*tt£« [020] *^B^©^^j l © 4 P S K£M@ ©fl^ 

$t£n<m&3 nfi©^f£;ft b#&Oge«8T-fc nfg ^— A0 

©^-^*«WnII6fcbfcWS[Si:fSStt©ifesea^ [02 l] #f^©§S»0Jl©SB2g{I«|©7 , D..y*B 

tA'f^tlS. QAM#5£©fg*j&©5%«*> [B2 2] *«W©IQIIfifi«l©«JBl 6fl|[QAM©e9 

HjStffiWg^i: If4*>b<fctQfEbi;©8ggi£f hb ^ 

£©Eg«#n> 1 TEcS nf lz ±1311 [0 2 3 ] *%W©£ffift| 1 ©^6 4{IQ AM©{=^ 

^^i^y h^-a-^^tict tK P£J13i©£j£#pj|g£: 50 ^ h;i/0 
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[025] ( a ) imftmommm i © 8 fit q amci 

^^hJ^m (b) tt*^BJ©HJ6^J 1 © 1 6 fit QAM 

[026] #$5BJ3©Hfl60tJ 1 3 Sff «© 7o >y * EI 
[027] #2P.B©HSte0!| 1 (Dmi- 6 4 fit Q A M ©{l^f 
£©0 

[028] frmwommm i©7n-f+- h 

[02 9] *^B^©HS£^J3lC*lj-2.e3l^^^A©^: 

&©#§f!Kg] 

[030] :£#§B.§©?liS0!l 3 ©Ml 1 Biffed > ^ — *'-© 

[031] if.%m<r>mM^z(r>m\w^T^—^<Dyx2 

[03 2] ##PJ3©HS£#iJ 3©I2Itr3- ^"©T'o 
y £ 0 

[03 3] #SPJ!©ilffi0d3©?g3!IKi^:3-^©:/n 

^0 

[03 4] #$PJ3©ilS£#l3©D 1) D 2 , D 3 {t^-©B# 

[03 5] *&.W<Dmmm3(DT>i, D 2> D 3 ff^©B# 
B#«<b©l&BS0 

[03 6] *^©H5£^J3©D 1 , D 2 , D 3 {1^-©BS 
K#SfbCDi5£B^0 

[037] ommm 4 £ £ seat^© ^ x f 

[03 8] *«W©IQB«!I31C*5«-4«J&1 6 QAM© 
m*%&(D^>7 WU0 
[03 9] *»B8©ltMi«l3t43tJ-4aS&l 6 QAM© 

fi^,<&©^ WH2 

[04 0] *f6W©^6fi^3t^3ftS^6 4 QAM© 

fs^©^ b;i/0 
[04 1] *^©H5fi^J3©BtF^tt6±©«^EM0 
[04 2] #%B£©^#J3©TDMA;£^©B#f@ttLt 

©{f-flEBE 

[04 3] *?gqiJ©£JK0l 3©«a&*ll£lHlfc©? , D * 

£0 

[044] *^©^jsfi?ij 3 ©ass«s^©^a0 

[045] *^©Hffi^j 3©M^*SC©JSii?KII* 
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